DOCUMENT RESUME
ED 022 525 52 LI 001 031

ON THE ECONOMICS OF LIBRARY OPERATION. FINAL REPORT SUBMITTED TO NATIONAL ADVISORY

COMMISSION ON LIBRARIES.
Mathematica, Princeton, N.J.; National Advisory Commission on Libraries, Washington, DC.

Spons Agency-Office of Education (DHEW), Washington, DC. Bureau of Research.

Bureau No-BR-7-0961 :

Pub Date 30 Jun 67

Contract-OEC-2-7-010105-1523

Note- 168p.

EDRS Price MF-20.75 HC-$680

Descriptors-AUTOMATION, CAPITAL OUTLAY (FOR FIXED ASSETS), *COSTS, +ECONOMICS, *FINANCIAL
SUPPORT, LIBRARIANS, *LIBRARIES, *LIBRARY EXPENDITURES, LIBRARY MATERIALS, LIBRARY SERVICES,
MATHEMATICAL MODELS, OPERATING EXPENSES, PUBLIC SUPPORT, SALARIES, STATE FEDERAL SUPPORT,

STATISTICAL ANALYSIS
Both an analysis of the sources of cost trends in libraries and the relationship of

the prospective role of automation in library operations to the causes of cost trends
and the predicted shortage of trained lbrarians are examined in the study of the
economic structure of the library. Issues investigated are those particularly relating to
current and prospective policies: considerations relating to automation, the prospects
for funding from various sources, the compensation of librarians, the role of
economics of size, and the nature of library costs. As libraries are presently operated,
cumulatively rising relative costs per unit of service are an unavoidable consequence.
Although this can be offset to some extent by automation, it also means that as the
economy's wealth grows, the financial needs of the lbrary will also increase.
Appendices to the report describe an economic-mathematical mode! of library
operations and give an application of the modei for public library data from 1954 to

1959. (Author/CM)

I N S
DT e R 8 ATy St T e B8 B e O P e eid ik L cerd e Lt A e A T e b b T i B P B it T s e ua e T i A M Ak s ¥ Al
- T R DT e e Cern r  ime T Y an T s Lop iowta i R R S s Bae Tk e ko it et~ T8 2T

5 TS | STRCT
TR

sy

A E A E St e e i ko 2 L o

G R S et e S i Tl N .

e T USSP NI




SBN THE ECONOMICS
or

LIBRARY OPE RATION

U.S. DEPARTMENT OF HEALTH, EDUCATION & WELFARE
OFFICE OF EDUCATION

TR PR o ‘."Pnncemn, Nuw }ersey 2 :

ﬂfm Palmer Square ,f'ﬁ',-f";i SRR




(gN_ATHE ECONOMICS
OF
LIBRARY OPERATION

U.5. DEPARTMENT OF HEALTH, EDUCATION & WELFARE
OFFICE OF EDUCATION

THIS DOCUMENT HAS BEEN REPRODUCED EXACTLY AS RECEIVED FROM THE
PERSON OR ORGANIZATION ORIGINATING IT. POINTS OF VIEW OR OPINIONS
STATED DO NOT NECESSARILY REPRESENT OFFICIAL OFFICE OF EDUCATION

POSITION OR POLICY.

FINAL REPORT

Submitted to

1>BATIONAL ADVISORY COMMISSION ON LIBRARIES

June 30, 1967

©

ERIC

Aruitoxt provided by Eic:




BENE LS. TS T T T T Rt TS T T

TABLE OF CONTENTS

S R e e

Page
Part I. Introduction - 1
Part II. Library Costs: General Discussion 5
1. Breakdown of Costs 5
2. Capital Costs of Public Libraries 9
3. Rate of Increase in Total Operating
Expenditures 11
4. Book Prices and Library Salaries 13
Part III. An Analysis of Library Cost Trends 17
1. Cost Trends and the Nature of Library
Technology 17
2. The Role of Human Effort in Library
Technology , 21
3. Relative Productivity and Cost Trends 24
4. Library Costs Per Unit versus Costs :
in the Economy 27
Part IV, Implications for Library Financing 31 .
1. Policies for Growing Costs: The Finan-
cial Requirements 31
2. Grounds for Increasing Financial Sup- !
port 34
3. Prospects for Financial Support: The Role
of Voluntary Contributions 43 on
4. Revenues from Municipal Sources 49 .
5. Federal Funding of the Libraries 57
1
Part V. Alternatives for Library Operation 66
1. Economies of Scale 66
2. Digression Labor-Book Ratios in Livvary 74 f
3. Rising Costs, Personal Shortages and T

Automation 76
4. When Does a Piece of Equipment Become
Economical 82 i




TABLE OF CONTENTS (con't)

5. Alternative Instruments of Automation:
Improved Service
6. Cost Saving Innovations

Part VI. Concluding Comment

Appendix A. An Economic Model of Library Operation

1. Introduction
2. The Economic Model

Appendix B. Statistical Analysis of Library Cost and
the Model of Appendix A

1. Operating Costs of Public Libraries
2. Returns to Scale

3. Technical Progress

4. The Demand Function

Appendix C. Design of the College and University Library
Sample and Other Data Specification

92

94

94
97

105

105
107
110
112

115




B i s e G

ON THE ECONOMICS OF LIBRARY OPERATION

Part I. Introduction

t

Libraries are currently beset by the effects of a
number of developments which complicate their operation
and require re-examination of some of their procedures.
Above all, these developments have important implications
concerning the nature of ihe financial problems which libra-
ries must face in the future.

It is easy to list some of the phenomena in question:

1. The " explosion of knowledge' has greatly increased

the rate of publication of books and, therefore, has added sub-

stantially to the number of volumes a given library must be

prepared to carry if it is to continue, in some sense, to offer
the same level of service as in the past.

2. A variety of innovations in technology, many of

them related to the electronic computer and automation, have

recently become available, and more are in prospect in the

relatively near future. Librarians feel themselves under some

obligation to examine the new alternatives which are opened for

them by these innovations and to determine which, if any, will
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permit an improvement in the level of service they offer
or enable them to reduce costs without any significant reduc-
tions of the utility of the library to those using its facilities.

3. The present and prospective shortage of librarians
threatens to curtail the operations of the libraries and causes
some concern about the services they can offer in the future
to scholars and readers.

4. Increasing costs of operation are a source of
financial pressure which constantly give rise to a need for
greater funds. This in turn adds to the financial pressures
which already beset the universities, the school boards, the
municipalities and the other sources of financing of the libra-
ries.

This report has set itself several objectives in relation
to the developments which have been noted:

Foremost, it seeks to supply an analysis of the sources
of the cost trends which color the entire financial circumstances
of our libraries and can have such important consequences for
their operations. In this discussion, it will be shown that the
rate of cost increase is perhaps greater than had generally been
recognized and that there is no reason to expect this to diminish
in the future. It will also be demonstrated that these rises

in costs would have occurred even in the absence of the "knowledge
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explosion.'' The reasons for the trends in cost will be

shown to arise not out of any inefficiencies in library
operation but out of the very nature of their technology ,

the manner in which their product (service) must be produced.

We will also examine the prospective role of auto-
mation in library operations. This will be seen to relate di-
rectly to the causes of the cost trends which have just been
mentioned, as well as the predicted shortage of trained
librarians.

Thus, all of the developments described at the begin-
ning of this section will be seen to mesh, and together they
will be shown to serve as portents of the future financial neceds
of our libraries and to act as a basis for a prescription of
efficient modes of library operation in the future.

In reading this report, the haste with which it had to
be prepared should constantly be kept in mind. Approximately
three months were made available for a study that should nor-
mally occupy one or two years. Consequently, we were forced
to rely on data which were already available before the report
was undertaken. While we had initially been prepared to under-

take some primary data collection on the basis of a restricted

L IR
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sample, in the event this proved unavoidable, early in the
course of the investigation it appeared that the available
statistics, while imperfect and sometimes highly limited,
would be ample for our purposes. Only toward the end

of our work did it develop that there were serious errors in
many of the figures and that they had been constructed in a
manner which rendered many of them unusable. L It was then
far too late to embark on any process of primary data collec-
tion. Had our assignment been the production of a compen-
dium of reliable library statistics, this development would
surely have proved fatal for the study.

Happily, our task was primarily analytical in nature
and for that the available data were sufficient, though, of
course, further figures which could have provided additional
confirmation of the results would have been highly desirable.

The preceding remarks are not intended in any way
to constitute an apology for what has been accomplished. The

results speak for themselves and we believe they provide a

1 . . .

Many of our time series were completely discre-
dited when we were informed, three weeks before the com-
pletion of the study, that the statistics were averages in which
any cost figures that had not been reported were taken to be
zero ! Thus, a year in which a large number of libraries
failed to report would be shown as a year of exceptionally low
costs. ‘ :
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variety of important insights into the economics of library
operation which were previously unavailable, However, the
gaps in the supporting data should not go unexpiained; one
must give the reasons wly we are unable to provide individual
sets of information for the many different classes of library:
public libraries, university libraries, elementary school
libraries, etc. 1l any event, as will be seen , the fundamental
analysis and its policy implications are equally applicable to
all of these classes of institution (or rather, the variation in
applicability is a relatively minor matter of degree). As a
result, the absence of separate time series for each category

of institution is, for our purposes, no serious loss.

Part II. Library Costs: General Discussion

1. Breakdown of Costs

In discussing library costs it is convenient to break
them into two major categories: capital (construction) costs
and operating costs. The former are subject to much greater
variation than the latter because building programs can usually
be postponed and so their timing is highly dependent on the

availability of funds.




In 1959 public libraries serving communities of
50, 000 or more incurred operating costs of some 125
million dollars. Their capitzl outlays amounted to about
17. 5 million dollars or about one seventh the costs of operation
(See Table 1). In the same year (or rather, fiscal 1960)
the operating costs of college and university libraries in the
United States amounted to about 137 million dollars (See Table 4).
We have no corresponding figures on their capital outlays.

Public school libraries in schools with 150 pupils or more are
estimated to have incurred operating costs of 210 million
dollars in 1960-61,

The available data on library costs are presented in
Table 1 (public libraries, 1954-59), Table 3 (our sample of 100
college and university libraries, 1951-66) and Table 4 (figures for
all college and university libraries, 1960-66).

The libraries' operating costs consist largely of two
categories of outlay: staff salaries and book purchases (which
might for some purposes also be interpreted as a capital
expenditure). For example, (See figure 1) of the $125 million
of public library expenditures in 1959, $90 million or slightly

more than 70 percent consisted of salaries and wages.
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TABLE 4 -- SUMMARY OF COLLEGE AND UNIVERSITY

AGGREGATE UNITED STATES

ITEM 1959-60 1960-51 1961-62
1. Number of librarieSeceescces 1,951 1,975 1,985
2., Number of students served
(enrollment)esececccccccacs 3,402,000 3,610,000 3,900,000
COLLECTIONS
3. Number of volumes at
end Of YEaTesesessessssssss | 176,721,000 | 189,110,000 | 201,423,000
lio Number of volumes
per studentececscccescncccsce 5109 Szoh 5106
5. Number of volumes
added during year.ceeccscece 8,415,000 9,396,000 | 10,900,000
6. Number of volumes
added per studenteeceecescees 2.5 2.6 2.8
7. Number of periodicals |
receivedeccccccccccccocccne 1,271,000 1’3993000 1’5053000
8. Number of periodicals
per student................ o.h o.h o.h
PERSONNEL
9. Total (in fuvll-time
GQUivalgntS)..o............ 18,000 . 19’500 21,100
10, Professional personnel..e... 9,000 9,700 10,300
11, Professional staff as
‘percentage of total staff.. 0.50 0,50 0.49
12, Ratio of professional staff
to studentS.eececcescoccosce 1:378 1:372 1:378
13. Nonprofessional staffeccees 9,000 9,800 10,800
1. Number of hours of 4
student assistanceceeesesss | 12,062,000 13,20L,000 1,161,000




LIBRARY STATISTICS FOR ACADEMIC YEARS 1959-65:

1962-63 1963-64 196L4~65 1966+
2,075 2,140 2,168 2,207
L, 345,000 4,800,000 5,300,000 5,900,000
215,000,000 | 227,000,000 | 241,000,000 265,000,000
(includes microtext)

L9.kh L7.3 L5.5 L5.8
12,300,000 | 13,600,000 | 1k,000,000 18,000,000
2.8 2.8 2.6 300

1,600,000 1,750,000 1,800,000 2,700,000+
0.k 0.l | 0.3 0.l
23,300 25,200 27,000 29,000
11,200 11,5900 12,500 13,000
0.48 0.47 0.L6 0.L5
1:388 1:401 1:402 1:45L
12,100 13,300 1l;,500 16,000
14,519,000 | 16,400,000 | 18,000,000 19,000,000




TABLE 4 -- SUMMARY OF COLLEGE AND UNIVERSITY

AGGREGATE UNITED STATES

ITEM 1959-60 1960-61 1961-62
OPERATING EXPENDITURES
15, Total (excludes capital
outlaY)oooooooooooooooooooo $137,2’45,000 $158,90h,000 $183,700,000
16. Expenditures per student... $10,3k $hl,,02 $u7.13
17, Expenditures as percentage .
of total education and
general expenditureSececseces 3.0 3.1 3.1
18, Salaries (personnel not
on hourly rate)eeseeeeecess | $72,195,000 | $83,782,000 | $95,900,000
19. Szlaries as percentage of
operating expenditures..... 52.8 52,7 52,2
20, Wages (at hourly rates of .
pa}' 0000000000000 0000000000 $11,680,000 $13,889,000 $1§,500,000
21, Wages as percentage of
operating expendituresS...e. 8.5 8s7 8.5
22, Books and other library
materials expenditurés..... | $40,760,000| $u8,301,000 | $56,400,000
23. Such expenditures percentage
- of operating expenditures.. 29.7 30k 30.7
2li. Binding expenditureS.ecececees $l,852,000 | $5,000,000 | $6,200,000
25. Such expenditures percentage
of operating expenditures.. 3.6 342 3.
26, Other operating '
expenditures..o............ $7’h58’000 $7’932’000 $9’700’000 '
27. Such expenditures percentage
of operating expenditures.. Sl 5.0 5.3

Source:

# Estimated.

U.S. Office of Education, Library Statistics of Colleges
Compiled by Theodore Samore.

#% For 1965-66, the figures are for serials which includes, periodicals,

Full Tt Provided by ERIC.

- ERiC




LIBRARY STATISTICS FOR ACADEMIC YEARS 1959-65:

.=:j1962-63 1963-64 196465 19663
$213,000,000 | $21:6,000,000 | $275,000,000 $320,000,000
$50.95 851,25 $51.89 $5h.23
3.2 3.3 3.3 3.3
$113,000,000 | $126,000,000 | $138,000,000 |  $158,000,000
53.1 51.2 50,2 49.0
$17,000,000 | $19,000,000 | $21,000,000 | . #23,500,000
8.0 TeT 7.6 7.3
$65,000,000 | $79,000,000 | $51,000,000 $111,000,000
&7,000?853 $9,ooof55% $11,ooof35% .2
3.3 3.7 1.0 3.5
$11,000,000 | $13,000,000 | #1k,000,000 $19,000,000
b.2 5.3 5.1 6.0

and Universities, 1959/60-196L/65.

annuals, proceedings, transactions, etc,

Institutional Data,
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Figure 1

Breakdown of Operating Expenses for Public Libraries
in Cities with Populctions of 50, 000 or More for 1959

Salaries and Wages
71, 6%

Note: Details do not add to 100. 0 % because of rounding,

Source: See foctnote to Table 1,
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$15 million or about 12 percent was devoted to the purchase
of books and about $1 million for periodicals. Neo

other categories of expenditure amount to over $600, 000
for the entire country!

In the college and university libraries, our latest
figures, those for 1966, show that of a total operating expen-
diture of $88 million by libraries in our sample, $44 million
or 50 percent went to staff salaries, $6, 6 million or 7.5 percent
was devoted to payment for student assistance, and $28 million
or somewhat more than 30 percent was expended on book pur-
chases. Looking at the trends over time we see that there has
been some slight tendency for a relative decline in the pro-
portion of current opérating expenditure that is made up of
staff salaries. In the decade of the fifties professional salaries
constituted about 54 percent of the total operating costs, while

during the sixties this figure has declined fairly steadily toward

its 1967 value of 50 percent. Meanwhile the relative magni-

tude of expenditures in new books has been growing from a
little less than twenty percent of the total in 1951 to its pre-
sent thirty percent. All of this is illustrated in figure 2,
which shows the course of the percentage breakdown of the

major categories of operating expenditure for our sample of
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college and university libraries. 8/

8 Most of our discussion of costs in college and univer-
sity libraries is based on our carefully constructed sample
consisting, for the most part, of 100 institutions of higher
education, selected from among universities, liberal arts
colleges, junior colleges and teachers colleges. In general,
the sample seems very representative for the first two cate-
gories of institution. For details on the construction of the
sample see Appendix C.

9 It will be noted that our analysis has attempted no
breakdown of costs on the basis of library function, i.e., in
terms of acquisition, cataloguing,circulation, reference, etc.
Obviously, we have not provided these data in part because
the figures are simply unavailable. But there is a more funda-
mental reason which indicated that the data are unlikely to
become available even if substantial effort is devoted to their
acquisition. The librarian's work involves his going frequently
fror task to task and without elaborate records indicating hour
by hour (and perhaps sometimes minute by minute) how he spends
his time, one could not hope to get the information required.
Moreover, some library costs ar:> joint costs which are inherently
inseparable; lighting serves those who use the catalogue and those
who browse through nearby shelves. It is literally impossible
to decide how much of the lighting cost should be assigned to
each of these functions. In industry,attempts to obtain cost
breakdown of the sort under discussion have produced figures
that are highly questionable and arbitrary, and which have been
criticized by many economists.

In any event, it is difficult to see any important use to
which such data can be put. If it were possible to show, for
example, that circulation costs were surprisingly low relative to
the cost per reference use,what modification in library opera=-
tions would consequently recommend itself?




2. Capital Costs of Public Libraries_

A small amount of information i¢ available on capital
needs of public libraries, mostly from the 1966 Report on
State and Local Public Library Facility Needs, by Nathan Cohen
of the Office of Education. 10 The following data on the age
distribution of library facilities are taken from the Survey of

Public Library Building Facilities, 1963-64, reproduced

in the 1966 Report on Needs.

Table 6

Age of Publicly Owned Library Buildings

Construction Period % of All Buildings
Before 1905 16
1905-1924 22
1925-1960 48
1961 or later 14

100

10 State and Local Public Faciliiy Needs and Finan-
cing, Vol. I, Public Facility Needs, Joint Economic Committee,
USGPO, Dec. 1966, Chapter 36.
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These publicly owned buildings accounted for 89.4% of the
estimated 56. 5 million square feet of space occupied for
public library purposes in 1965. The estimated replace-
ment value of publicly owned facilities, including costs
of land, site development, fees, and initial equipment,
was $1, 262.5 million in 1965, This figure was apparently
arrived at by using estinma ted costs of new library facilities
of $25 per square foot. Additions were estimated to cost
$20 per square foot, while remodeling averaged only $8 per
square foot in 1965. These estimates were based on sample
construction costs on projects completed in 1965.

The following table summarizes estimates of capital
outlays for public library facilities derived from reports
to the Office of Education in its periodic surveys. The Federal
component in 1965 represents expenditures under the Federal

Library Services and Construction Act.

Table 7

Capital Outlays of Public Libraries

(Million $) Total Local State Federal Other e
1965 103.0 70.9 e 0.5 29.9 1.7
1964 61.3 60.1 -- -- 1.2
1962 27. 7 26.8 - -- .9
1956 12.3 11.7 -- -- .6
1950 4.4 4,1 -- -- «3
1946 1.8 1.6 e -- -- .2
1945 1.2 1.0 -- - .2

e - estimated or extrapolated

Source: State and Local Public Facility Needs, Vol. I, p. 623.




etk B R K v kb e [ L . st e mal e TEERTTRAEE

- 11 -

One may conclude from these figures that a
substantial backlog of decrepit facilities exists, but its
actual magnitude is open to doubt. Expenditures do appear
to be rising rapidly, which should be alleviating the prob-
lem somewhat. The adequacy of the rate of expenditure can-
not be judged on the basis of the statistics or economic
considerations alone.

In part, of course, the rising outlays on capital
must be attributed also to increasing construction costs.
Figure 3 shows for the period 1950-66 the behavior of construc-
tion costs. They show that construction cost per square
foot has been rising almost without interruption at an annual

rate exceeding 2.5 per cent.

3. Rate of Increase in Total Operating Expenditures

The costs of operation of the nation's libraries have
risen considerably in recent years. Figures 4 and 5 show
paths of operating costs for public libraries and college and
university libraries respectively. Obviously they have been
rising rapidly. For example, in our sample of 100 college

and university libraries the annual operating cost per library
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Source:

Note:

For the years 1950 - 1964

U. S. Department of Commerce, Office of Business
Economics, Business Statistics, 1965 Biennial
Edition, p. 52.

For the years 1965, 1966

U. S. Department of Commerce, Business and Defense
Services Administration, Construction Review,

April, 1967, p. 42.

This is a Department of Commerce composite

cost index: '"an average, computed by the Bureau
of the Census, of various cost indexes, largely
privately compiled, weighted by the value in place
estimates for the individual construction categories

to which they are applied. "
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has risen from approximately $280 thousand in 1957 to
about $880 thousand in 1966, The figures represent more
than a trebling in outlays over the decade. As Figure 6
shows this rise in outlays has exceeded substantially even the
very well publicized increase in college and university student
bodies. Figure 6 describes library operating expenditures
per student from 1951-1966 and it grows clear that even
this ratio has gone up at an extremely rapid rate. A similar
result is indicated by the figure for public libraries in cities
with populations of 50,000 or more, which shows that over
the decade 1950-1959 operating outlays on the libraries in
the sample increased to more than 300 per cent of their
.initial level from some 64 million in 1950 to 125 million in 1959.
In part this represents a steady rise in number of volumes
carried and number of volumes added annually (Figure 7)
as well as a steady rise in circulation (Figure 8). But
we shall see presently, there is more to the matter.

In any event, a moment's consideration shows that
these figures, if they represent any sort of portent for the
future, are rather frightening. Over a period when the rate

of inflation was relatively small the cost of operation of a

i o e W e W oo
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library was trebling every decade. It is difficult to
overstate the long-run financing problems that are implied

by such a figure.

4, Book Pr.ices and Library Salaries

We can go considerably further in the analysis of
the components of the increasing cost of operation of a library.
The next few sections of this report are devoted to that subject.

Obviously, basic issues in the analysis of the public
library cost trends are the rates of increases in book prices
and personnel salaries.

The attached charts, Figures 9, 10, 11, 12, and 13
show the figures on salaries and book prices that have been

deduced from public library expenditure data. 11

Figure 9,
for example, gives the trend rate of increase of book prices
for public libraries serving cities of size 100, 000 and over as

3.2% per year over the 195362 period. Figure 10 gives

the rate of increase of calaries as 3.9% per year. The lines

11 These figures give, in the form of a scatter diagram,
the average salary per employee and the average expenditure
per book purchased for public libraries reporting in the U. S.
Office of Education's annual surveys between 1954 and 1962,
grouped by size of population area served. Trend lines were
fit by hand, so as to run through the point of means.
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Figure 9
Trend in Cost per Book Purchased
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figure 13

Trend in Library Salaries
Public Libraries Serving Cities with 50,000-99,999 Persons
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drawn on the charts suggest that absolute rates in book
prices and salaries have been fairly steady. Results

for each size group are shown in Table 8.

Table 8

Trend Rate of Growth of Cost per

Unit of Input 12

City Size Books Staff

100, 000 + 3.2% per year 3.9% per year
50-100 3.5% 3.2%
35-50 3.0 NA

In 1966 some 4.4 million volumes were purchased
by our sample of college and university libraries at an
aggregate cost of $28 million, implying that they must
have expended an average of a little more than six dollars
per volume. This contrasts with an average acquisition
cost of approximately four dollars per volume. (1.8 million

books for an outlay of $7 million) one decade earlier, suggesting

12 The trend rates are computed as the ratio of the
average annual increment given by the trend line to the mean
value for the period.
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an average annual rate of increase of 4 to 4 1/ 2 percent.

It has been estimated that the collections of major
university libraries and scientific publications have both
grown at about 6 per cent per year. 13 We have already
seen (Figure 7) that for public libraries the number of vol-
ames and the number of volumes added per year has grown
steadily. This together with the growing cost per book
contributed materially to public library operating costs.
Figure 14 shows that similar trends hold for college and
university libraries with the total number of volumes over
the period 1951-66 just about keeping up with the rapid
rise in student population. The lower portion of the graph
shows that the acquisition rate has, in fact,been going up far
faster than the number of students.

Figure 15 deals with expenditures on personnel per staff
member in college and university libraries. It shows that
these have been going up rather quickly, rising by more than
50 per cent over the decade 1957-66. However, to see
whether this implies that library staff salaries have risen

at a fairly substantial rate we must compare these figures

13 J. P. Danton, Book Selection and Collections:
A Comparison of German and American Universities, Columbia
University Press, New York, 1963 and Johnson, E. A, " The
Crisis in Science and Technology and Its Effect on Military
Development, " Operations Research, Vol. I, 1958 pp. 11-34.
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with data on the behavior of other types of income.

Figure 16 shows the behavior over the period
1951 -1966 of the salaries of library personnel in college
and university libraries in relation to the cost of living, to
per capita personal income in the economy as a whole and
to the compensation of college and university professors.

The figure shows that over the period reported
library salaries have increased at a surprisingly substan-
tial rate of 4.8% per year. No doubt this represents in large
part compensation for a lag in real incomes during the war
and early postwar periods. But we note that over the period
shown librarian incom:s have gone up much more rapidly
than the cost of living, thus representing a significant rise
in purchasing power. Moreover, librarian incomes have
risen far more rapidly than per-capita personnal incomes in
the economy, so that the relative economic position of the

librarian has also improved.

14 Thereis a slight distortion in the comparison
resulting from the growth in population during the period
which tended to reduce the per-capita income figure. How-
ever, this does not affect our conclusion that librarian incomes
have risen more quickly than incomes in the economy generally.
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Sources:

(a) Staff Salaries: see footnote to Table 3,

(b) Professorial Salaries for Full Professors in 36
Universities: American Association of University
Professors, as communicated by Mlle, Maryce
Eymanniére,

(c) Per-capita Personal Income; Cost of Living: Economic

Report of the President transmitted to the Congress
January, 1967, together with The Annual Report of
the Council of Economic Advisers, U. S. Government

Printing Office, 1967, pp. 232, 262,
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We note that over the entire period librarian
incomes have exhibited trends very similar to those of
professional salaries. Iudeed, during the earlier portion
of the period shown, the beginning of the 1950's, the
librarian's remuneration went up far more rapidly than that
of the college professor. Since then, however, the two

1

seem to have been rising at roughly the same rate. '

Part III. An Analysis of Library Cost Trends

1. Cost Trends and the Nature of Library Technology

Before turning to an examination of more of the
pertinent facts, it is desirable to provide an analysis which will

bring them into focus. Parts of the discussion which follows

~are, unavoidably, somewhat abstract. The reader will

soon see, however, that the implications are quite tangible
and pertinent jor the operation of the libraries.

In analyzing library costs, the economist approaches
the problem with no sentimental preconceptions. He considers

a library to be, in effect, a workshop in which, with the aid

15 In the figure there is a peculiar dip in the
earnings of library staff members reported for 1964. This
probably represents some change in composition of the sample
and an addition in the number of junior staff members, which
pulled down the overall average salary figures.
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of a number of productive processes, certain services

are provided. Itis only in the evaluation of these services a

%
&
-
fa

and their social benefits (a subject to be discussed below)

that he treats a library differently than he does any other

productive process such as the manufacture of shoes or the

supply of engineering design services. By examining the

technology of the library from such a matter of fact viewpoint,

the economist is better able to arrive at the nature of its

cost problems and the requirements for its efficient operation.
In many respects, as will be seen, the technology

of a library has much in common with that of a college.

The separate nature of the cost structure of the nation's colleges is

epitomized in three factual observations, each of them

straightforward but which, together, constitutea paradox.

These facts are the following: First, taking into consideration

longer periods of time, the compensations of college teachers

have risen less rapidly than incomes in the population as

a whole. L6 Second, in the budgets of liberal arts colleges,

16 The Economic Status of the Academic Pro-
fession: Taking Stock,''1964-65, AAUP Bulletin, Vol. 51,
N 3, Summer, 1965, pp. 249-250.
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salaries constitute the largest single component in
operating costs, excluding the cost of construction and
the supply of other capital. Third, the costs per unit of
service supplied, i.e., the cost of providing a student
with one year of education, has risen far more rapidly
than the average cost of all items supplied in the economy.
None of these three facts, each of which is readily docu-
mented, is remarkable in itself. The lag in faculty salaries
has been widely publicized, the relatively low non-salary
costs of the colleges follows from the fact that they use
small quantities of fuel and raw materials (paper, penc.ils ?)
in comparison with most manufacturing processes, and
many parents have felt the effects of rising costs in the
mounting tuition payments and the growing requests for
contributions to which they have been subjected.

Yet, the three observations together constitute
a remarkable phenomenon--in effect, they state that college
costs are largely composed of salaries, salaries in college have
risen more slowly than elsewhere, and yet, cost per unit
of college service has risen more rapidly than those in

the remainder of the economy! The explanation of this
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paradox is no mere curiosum. As will be seen presently,
it accounts for the essence of the financial pressures
which beset the nation's colleges, and similarly, it serves
as the basis for the analysis of a substantial part of the
economic problems of our libraries.

Before turning to this explanation and its relevance
to the circumstances of the libraries, one aspect of the |
preceding assertions bears some additional emphasis.

The rising costs of colleges can be ascribed to a variety

of sources--to the growth in population, to rising incomes,
which leads a larger proportion of our population to demand
a higher education and to inflation, which causes increases
in costs almost everywhere in the economy. However, the
increases in costs which have been described go beyond what
can be accounted for by any of these phenomena; we have
been speaking of rising costs per student per semester,
which means that the financial needs of our colleges would
have increased even if there had been absolutely no growth
in the size of the student body. These increases in cost go
beyond anything that can be accounted for by inflation, for

t+~eir magnitude is greater than the rate of cost increase

T e W e
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elsewhere in the economy, i.e., they exceed in magni-
tude the rate of price rise which characterizes the infla-
tionary process.

As we shall see, this all means by direct analogy
that, even if we were to be satisfied to offer no improve-
ments in the services offered by the libraries, no increase
in number of persons served and no growth in the number
of volumes carried, the costs of library operation could
be expected to rise. Moreover, it will' be shown these
rises alone are, by their nature, progréssive and cumu-
lative. This suggests that those who supply the funds which
support our libraries have not recognized the full extent of
their obligation. They must learn that even with no improve-
ment in library service, the amount which suffices to support
our liﬁraries today will prove inadequate tomorrow, and
the amount which is enough for their maintenance tomorrow
will be insufficient the day after that. This is no fortuitous
manifestation of the current state of the economy but is rather

4 result inherent in the technology of library operation.

2. The Role of Human Effort in Library Technology

The similarity of the cost trends which charac-

terize the libraries and the colleges is not a matter of accident.
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Both their production processes differ in at least one
important way from those of a substantial segment of the
economy. This difference consists of the central role of
the direct services of trained personnel. In either activity,
any substantial reduction in the amount of labor time supplied
by these persons per unit of output is likely to cause a deteri-
oration of the product. At the colleges, some reduction in
the amount of faculty time per student may, in some circum-
stances, actually increase the quality of education. But
surely, after some point any further reduction in this amount,
which generally means a further increase in the size of
classes, must have serious educational consequences. There
simply is a limit to the level of class size one is willing to
tolerate--certainly, classes with 100 students and lectures
with 2000 attendees are not considered highly desirable.
Effective utilization of a library also requires at
least minimal expenditures of labor time. In elementary
school libraries, pupils must be taught how to use the facilities,
and even scholars who have had long practice in the use of
library services frequently need help in locating the rare
volume or the item alluded to in an incomplete reference.

All of these require substantial amounts of the time of skilled
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librarians, for whom there is no really satisfactory
substitute.

Both of these activities represent a marked -oa-
trast with the case of manufactured goods. In th: produc-
tion of washing machines, refrigerators, automobiles or
electricity the consumer neither knows nor cares about the
quantity of labor that goes into the final product. As far
as the consumer is concerned, anyone who discovers a way
to reduce the amount of labor embodied in a kilowatt-hour of
electricity is welcome to do so.

The historic result has been precisely what one
might expect. In manufacturing, the product per man-hour
of labor has gone up rapidly and steadily. At least since
the beginning of the century, productivity has risen at an

average compound rate of 2 1/2 per cent per year.

This means that the amount of labor per unit of manufactured
goods has been reduced by about 50 per cent approximately
every 28 years.

We do not know precisely what has happened to
productivity per man-hour in the libraries; indeed, we will
never know it precisely, because ''the number units of

product'' of a library has no unique definition-- is it the number

1
17 Victor R. Fuchs, Productivity Trends in the
Goods and Service Sectors, 1929-1961, Occasional Paper 89,
National Bureau of Economic Research, New York, 1964.
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of books carried? the number of books borrowed? the
number of readers served ?and what constitutes a unit

of reader service? However, there is every reason to
believe that, as with most other services , the rate of
growth of productivity per man-hour of the librarian

has risen much more slowly than it has in manufacturing.
Just as one cannot reduce without limit, year after year,
the amount of faculty-time in the educational process, the
reduction of librarian time (the growth in librarian produc-

tivity) is also circumscribed by the nature of the activity.

3. Relative Productivity and Cost Trends

We are now close to the climax of our analysis,

he resolution of the paradox with which we began. As manu-

facturing productivity has risen relative to that in the libraries

and the colleges, wages in industry have been rising. Manu-
facturing incomes have gone higher and higher, partly in

recponse to the growth in productivity. Suppose that wages

in manufacturing were to rise at an annual rate of 2 1/2 per cent
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while librarian incomes trailed behind, increasing only
at an annual rate of 2 per cent. What would this mean
for costs in the two activities”

In manufacturing, when wages rise 2 1/2 per cent
and productivity goes up 2 1/2 per cent the net effect on
costs is zero. The rise in wage rate and the reduction in the laboxr
content of the product offset one another precisely. Costs of
manufacturing neither rise nor fall. On the other hand, in
libraries, since there is virtually no offsetting growth in
productivity , the 2 per cent increase in salaries means
that labor costs will increase at almost the same rate as
salaries-- 2 per cent a year compounded. This result does
not depend on the particular illustrative wage figures chosen.
It is easy to check that if the rate of increase in earnings were
instead 5 per cent in manufacturing and 4 per cent in libraries,
then labor costs would rise somewhat more than 2 per cent
per year in manufacturing and at 4 per cent a year in libraries.
In this case again, we see library compensation figures going
up more slowly than those in industry and yet, year after
year, inexorably library costs compound far more quickly

than those in manufacturing.

e e e . Y
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The essence of the analysis then is that the
technology of the library makes it very difficult to dispense
with any considerable proportion of the librarians' services.
Thus, it leaves little room for increases in productivity
anywhere equal to those which have offset wage increases
in manufacturing. As a result, if library incomes go any
part of the way toward keeping up with the rise of incomes
in the remainder of the economy, the costs of library oper-
ation will rise year after year in relation to the costs that
characterize the economy as a whole.

One thing to be noted about this analysis is its
implication about the effects of a speeding up of the rate of

increase of productivity in manufacturing. This indicates

that the faster productivity grows elsewhere, the greater will

be the resulting cost pressures that beset the libraries. In
effect, these library cost increases are part of the price
of progress in the manufacturing process; thus, the greater
is the rate of that progress, the larger the magnitude of the
price that it will exact. This observation is particularly
significant because preliminary evidence suggests strongly
that the rate of productivity growth in manufacturing has

itself been increasing. From its historic lev~l of 2 1/2 per cent
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it has gone up in the past few years to 3 per cent
or even higher. This suggests that the libraries have no
reason to comfort themselves with the expectation of any
reduction in cost pressures stemming from this quarter.
Before going on to consider the implications of
this analysis for the future of the library, or to discuss
the policy measures which it suggests, it is desirable to
examine the empirical evidence--the facts relating to the

longer run trends in library costs and their components.

4, Library Costs Per Unit versus Costs in the Economy

We turn, therefore, to the set of cost data which
for the purpose of our central analysis are most crucial.
We have recognized that rising circulation, a growing student
body and an increasing acquisition rate all play some role
in increasing library costs. But we have suggested that
these are but supplements to the basic cause of the increase
-- that even without them library costs would have risen, and
risen far more rapidly than the price level.

This is confirmed dramatically by Figures 17,

18, 19, 20, and 21 which show operating costs per unit of

output and their breakdown into personnel and book pur-

chase costs, compared with the wholesale price index in
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The Wholesale Price Index for Figures 17, 18, 19, 20, 21, 22

was taken from The Economic Report of the President, trans-

mitted to the Congress, January, 1967, together with The

Annual Report of the Council of Economic Advisers., U.S.

Government Printing Office, Washington, 1967. p. 264
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Figure 20
Operating Expenses per Student Enrolled for
University Libraries vs., Wholesale Price Index (1950-51 = 100)
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a measure of costs in the remainder of the economy.

These figures show that the pattern of behavior is essen-
tially the same for public libraries, for college libraries
and for libraries at universities. The results do not change
in essence when we take as the unit of output the number

of students served, the number of volumes carried or the
amount of circulation.

Figure 17, which depicts the per student operating

expenditures of college and university libraries shows the
typical pattern. This graph shows the behavior of costs per
unit of service supplied here, in this case, we take the
measure of service to be the number of students served.
Subsequent figures in this set utilize alternative definitions
of volume of service and report the results for some differ-
ent classes of library to show the consistency of our findings
for the various types of library.

Returning now to Figure 17, we see that it depicts
for college and university libraries a total operating costs
per student, staff salary costs per student, book purchase
expenditures per student and the wholesale price index,

all shown on the same diagram.  The data are all recalcu-
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lated on an index basis (1951 =100), i.e., they are all
rescaled to start off from a common point, the left

hand end of the graph. If operating costs per unit had
thereafter risen at the same rate as costs of commodities
in the economy generally as indicated by the wholesale
price index. The three library cost lines would have
coincided with the wholesale price index line. What we
see is that in fact per unit library operating costs rose far

more rapidly than the price index. This is certainly true

of staff salary expenditures per student, and new book
purchase costs per student (upper line) have re'ally risen
phenomenally. The overall operating cost per student, which
is a composite of staff and book costs, naturally rose at a
rate intermediate between the two. This important graph leads
to two significant conclusions.

1. While outlays on staff have risen, they have
not gone up as rapidly as other operating costs and hence
they only account for part of the increase in unit costs.

2. Library costs per unit have indeed gone up

at a substantially faster rate than those in the economy as a

whole.
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Figure 18 shows the same results when
costs are measured per volume carried, i.e., when the
unit of service provided is defined in terms of the number
of volumes available. Figures 19, 20, and 21 show that
completely simiiar results hold for the Liberal Arts
College libraries separately,for the university libraries
separately, and for the public libraries serving cities
with population over 50,000 (for the earlier period for
which data are available). ’

Our results are also confirmed in Tables 9 and
10 which shows growth rates for library operating cost
per unit of service and the comparable rates of increase
in the wholesale price index. Table 9 shows, for exampie,
that while the wholesale price index has been rising at
a rate less than 1l per cent per annum, the operating cost
per student in the college and university libraries has
risen at the enormous compounded rate of 5.1 per cent per
year!

It will be noted that for the college and university

libraries these unit expenditure growth figures have all

been of this substantial magnitude, ranging from 3.0 to
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9 per cent per year compounded. 19 The public

library growth figures are somewhat lower, though still
substantial, costs per volume carried rising at a little
less than 4 per cent. The sole exception is represented
by cos: per volume circulated which, as a result of the
rapid rise in circulation went up at a rate a bit below

2 per cent per annum, still not a totally negligible rise.

Part IV. Implications for Library Financing

1. Policies for Growing Costs: The Financial Requirements

AT} TS ST ST S T T T T T

One of the most immediate implications of the
factual evidence and the analytic material "which has just
been presented is that the nation's libraries are going
to require ever increasing amounts of financing. We have
seen that costs per unit of library service can be expected
to increase, year in-year out, relative to average costs
elsewhere in the economy. This means that even if prices
in the economy were to remain completely stationary and
no improvement in library service and facilities were con--

templated, library budgets would grow and grow ever higher.

19

Table 10b -- --shows growth rates for college

and university libraries for 1954-59, the same period is that
for which we have data for the public libraries. The growth
rates range from 5 to 7 per cent per year. :




But we do live in an inflationary world, and
rising prices in the economy will necessarily add to the
library's cost problems. Moreover, the knowledge explo-
sion means that libraries must stock more and more
volumes and somchow maintain their accessibility. The
rise in the number of college and university students
and the increase in the population generally means that
more and more individuals will have to be served. All
of this implies that library costs can be expected to grow
even more rapidly than our basic analysis suggests.

Somehow, the funds to meet these rising dernrands
will have to be found. If one is not to go from crisis to
crisis, the financing of the libraries will have to be placed
on a new footing with the anticipated rises in costs built
into future budget projections. The experience of other
services suggests that those who supply the funds tend to
grow tired of recurrent emergencies which occur when actual

expenditures exceed, time after time, tha amounts that

had been budgeted. Yet, in an activity in which constantly

rising costs are unavoidable, unless these cost increases
are planned for in advance, such financial emergencies are

almost certain to recur.
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Our analysis can help to provide a basis for
re-education of the libraries' sources of support which
must be undertaken if such problems are to be avoided
in the long run. It will not be easy, but legislators, college
and university administrators and others involved in
the supply of library funds must be shown the nature of
the long-run obligation they assume if they are unwilling
to allow the nation's libraries to deteriorate. They must
come to understand that cumulative rises in library costs
are in the long-run unavoidable, so that no fixed level of
support, however generous, will do the job for any pro-
tracted period. They must be shown that these rising
costs are not a matter of inflation or the consequence of
mismanagement or inefficiency. This is precisely why the
technological basis of these cost increases has been empha-
sized so heavily.

In the endeavor to get this point across, at least
one economic trend will facilitate the task of the libraries.
As we have seen, the cost increases can be ascribed ulti-
mately to rising productivity of manufacturing whose

increasing efficiency renders the services ever more costly,
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at least in relative terms. It follows that the problem
only arises as the economy as a whole grows more
productive and hence wealthier. Thus, while the cost
of maintaining the libraries can be expected to rise,
the means to pay this cost zan be expected to increase
as well, since the former is, effectively, a consequence
of the latter. With a growing national income, the community
will surely prove more receptive to the rising financial
needs of the library if the nature of these needs is explained
effectively.

The statistical evidence on the prospects for support
will be described presently, and the report will also discuss
the grounds on which public support can be defended in terms

of the social contribution of the libraries.

2. Grounds for Increasing Financial Support

It is generally taken for granted that support of
the nation's libraries is a public responsibility and that
governments and individual contributors t;)gether are morally
obligated to supply whatever financing is necessary for

their effective operation. The evidence that library costs
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are growing relative to costs in the remainder of
the economy and that they are likely to continue to do
so forces us to re-examine this matter. In effect, rising
costs imply that the public is to be asked to assume a cumu-’
latively growing obligation. But this suggests in turn that
at some point the sources of support may become reluctant
to meet the increasing bill unless the issue is faced squarely.
Someone will have to make an effeciive case indicating the
grounds on which the libraries merit this very demanding
commitment.

This subject may seem a curious one for discussion
in terms of economics. The contributions of the libraries
to learning, to the arts, to scholarship and research all
obviously seem beyond the powers of the measuring rod of
money. These virtues are intangible and their values may
well be considered to go beyond price. Yet any activity
which lays claim to public funds does automatically raise
an issue which ultimately is economic. For this claim is
a demand that resources be transferred from other uses
to the activity in question, from the production of factories
or hospitals or opera houses to the construction of libraries,

and, in principle, such a choice is no different from that

LR . FE L S

P .
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which confronts a housewife when she considers the
transfer of funds from the purchase cf one sort of vege-
table to another. In each of these decisions, rationality
requires analysis in terms of the relative costs and the
benefits which can be provided by the various alternatives.

It is a curious historical accident that libraries,
museums and elementary schools have so long received
the bulk of their financing frem governmental sources
while the nation's orchestras and many of its universities
and its hospitals have been expected to rely for their
financing on a combination of user fees and voluntary
contributions. One may well ask whethe1 there is any
good ground for tﬁis distinction, or, more fundamentally,
one rhay well inquire about the basis for the libraries' claim
to any public support. Only by answering this basic question
can one hope to make a really adequate case {or the sort
of commitment of public funds required by the libraries'
rising costs.

Economists have, in fact, developed a very care-
ful analysis of this sort of issue--the rationale of govern-
ment support. They have shown quite clearly what sorts

of activity merit public funds and have demonstrated that



Sy ==

e s o et a ¢ K w34 3wt e T RN o S auu b A

-37-~

the choice is not simply a matter of relative merit. It

may be highly desirable for the public to obtain good

food, good shoes and good soap as a means for personal
sanitation, but no one suggests that the government should
supply without cost all the food, the soap and the shoes

that are acquired by individuals., Rather, it is felt that

the supply of such items, important though they may be,

can safely be left to the market test, that is, to provision
by private enterprise which makes these commodities avail-
able only because their production yields a profit.

The reason the supply of such goods can be left to
private firms is that the bulk of the benefits wbich they
provide are available directly to the purchase:. The food
which I consume offers little advantage to my neighbor. On
the other hand, many other outputs are characterized by
the very substantial benefits which they provide to persons
other than the one who consumes them or which impose heavy
costs on other individuals. My use of an automobile imposes
significant social costs by adding to air pollution, to road
crowding and contributing to the likely number of accidents

involving others. On the other hand, education of the

g N e & AT ST e dad a3
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individual may provide benefits to society going well
beyond those received by the student himself. Education
is likely to increase his subsequent income, and thus
provides him a very direct return. But in addition, educa-
tion may well reduce the crime rate and may make for
better citizens in a variety of other ways. Above all,

it may make possible those additions to knowiedge which
have contributed alike to the nation's culture and to its
material standards of living.

The economist has coined the term ' externalities"
to describe such indirect costs and benefits of a product
which go beyond the individual who consumes it. An item
which produces deleterious effects on persons other than
its consumer is said to impose ' external costs' whereas
a good or service whose utility extends beyond its immediata
user is said to supply ''external benefits.' It has been shown
by economists that it is precisely those goods and services
which yield externalities whose provision cannot legitimately
be left subject to the market test.

The reason is not difficult to see. A commodity
which imposes external costs is likely to be supplied to its
consumer at a price below its social cost. When the manu-

facturer pays for the labor and metal that are required for




the production of an automobile, his outlays include

no component corresponding to the pollution and the

other social costs that it will incur. He is, in effect,
able to produce the car at bargain rates because he has
shifted part of its costs to society. As a result, the
profitability of automobile production to the manufacturer
is no evidence of its profitability to society.

On the other hand, a service which yields external
benefits, even if it clearly offers society good value for its
money, may well be unable to pay its way. The reason is
similar. If its consumer only receives a limited portion
of the benefits that flow from the item, then the amount

he is willing to pay for it can hardly serve as a measure

of the social value of the commodity.

The preceding discussion at once provides the

rationale for many types of current governmental activity.
Pollution is an issue with which only governments can deal
adequately because it is a manifestation of external costs,
and its elimination therefore cannot be left to private enter-
prise. Similarly, the removal of slums has a legitimate

claim on public funds, not merely as a charitable venture
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designed to rectify inequities in distribution, but
also because, by providing better, safer and healthier
neighborhoods, slum clearance offers (external) benefits
to others in addition to their inhabitants.

It should be perfectly clear that libraries do
make available a variety of external benefits. Their
claim to public support rests therefore not on the desira-
bility of their service per se, but, at least in part, on the
external character of the benefits which they provide. If
reading makes for better citizens, it is clear that the avail-
ability of libraries to the impecunious makes a social as
well as an individual contribution. If libraries can help
in the acquisition of skills which in turn contribute to the
efficiency of the nation's productive process, then surely
they movide yet another class of external benefit. Education
has long been cited as a prime example of an activity which
yields substantial external benefits, and the libraries, as
a necessary instrument of the educational process, must,
therefore, qualify correspondingly.

While the external benefits which they offer show
conclusively that the libraries merit financing beyond that

which is offered by the market place, the argument does

el e A S cen . 4
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not by itself justify the full extent of the support which
will be required by cumulatively rising costs. Itis
however, not extremely difficult to deal with this issue

in terms of material and tangible benefits alone. That

is, one can argue that the economic external benefits alone
may be adequate £5 justify public support of the libraries,
so that their cultural and intellectué.l contribution can

for these purposes be considered as a bonus offered to
society as an addition to their economic yield.

The order of the economic contribution of the

libraries can be estimated by considering what would happen

to productivity and technological progress in their absence.
It is surely no exaggeration to say that without libraries,
or some very similar institution, education and research
would be severely hampered if not substantially brought

to a halt. In this sense, it can be maintained that the
existence of our libraries has been a necessary condition
for the rising per-capita incomes which have occurred

through our economic history. 20 Without library facilities

-
20 ]
Here we refer of course to the basic research

which has over the long-run offered such a rich yield of
benefits to the economy, but whose problematic outcome
and distant payoff has rendered it unattractive as a subject

for financing by private enterprise. Some rather specialized

company or industry libraries do play an important rolein
research and development, but these can derive much or all
of their funding from the firms and industries that benefit
from them.
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national income would surely grow far more slowly than

it has. Since, moreover, the total increase in library

costs is a negligible proportion of the growth in national
income, it would indeed appear to be a foolish economy

to fail to provide to the libraries the funds they will need

to maintain the quality of their operations. These grounds
then would seem to constitute full justification for the
provision to the libraries of the growing public support which
they will continue to require.

Before concluding this section we may note one

somewhat ironic result that follows from the analysis of

this report. As we have just argued, the libraries consti-
tute an element essential for the long run growth in produc-
tivity that characterizes our manufacturing sector. However,
it has been seen that rise in manufacturing productivity

is itself the reason for the cumulative increase in library
costs that constitutes the library's basic financial problem.

It follows therefore that the external benefits that constitute
the libraries' most tangible and material benefit to society

brings with it the most pressing economic problem that besets

the libraries.
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3. Prospects for Financial Support: The Role of
Voluntary Contributions

As has already been indicated, libraries draw
a relatively small portion of their financing from private
contributors. This is obvious in the case of the public
school libraries, and for the public libraries the situation
is not much different. Table 11 reports for a number of
years the sources of funds utilized by the public libraries
located in continental United States. The 1962 figures which
are probably the most reliable of these statistics indicate
that only some $5.5 million out of the $360 million
received by the libraries came from contributions and
endowment together. That is, financing from private sources
constituted less than 2 per cent of the total. Not only is
this percentage small but, if the earlier data are to be
believed, it has been declining over time. It has fallen
from about 5.5 per cent ih 1939 to a little over 4 per cent

in 1956 and 'chenz1 to its 2 per cent value in 1962.

21 These trend observations should not be taken
too seriously. The post 1960 figures were put together more
carefully than the earlier data and the sharp drop in the
proportion of private contributions in 1962 may therefore
simply reflect the change in statistical procedures rather
than a variation on the underlying facts. There =vas also a
temporary rise in this percentage from a little over four
per cent in 1945 to nearly 5 per cent in 1950. However,
the war years might well account for a drop in philanthropic
contributions. In any event, the apparent decline in the
proportion of funds from private sources may be ascribable
in large part to the fact that endowment income is included
in this category. The inflationary pres sures of the postwar
period have cut heavily into the purchasing power of many
endowment funds and so 2 number of organizations in other

fields have drawn a smaller and smaller proportion of their
total incomes from their endowments.
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Nevertheless, voluntary contributions
are of some importance to the libraries. They are of
potential significance to the public libraries because,
if these institutions find themselves under rising financial
pressures as a result of cost increases, they may be forced
to turn once again to the individual donor. The private
libraries are, of course, heavily dependent on private
contributions. But the primary significance of this source
of funds is an indirect one. Since the nation's private colleges
and universities are among the leading sponsors of library
activity, the dependence of these institutions upon this type
of financing automatically affects the libraries at second
remove.

What then are the prospects for private philanthropy,
and what trends have been observed in the recent past? It
has been estimated that individual philanthropic contribu-
tions in the United States have risen from some 1.5 per cent
of Adjusted Gross Income 22i.n the prewar period to nearly |

2.5 per cent after the war. 2?:"J."he most striking increases

22 The Adjusted Gross Income of all individuals
is their total gross income less business deductions as
reported for tax purposes. See Harry Kahn, Personal
Deductions in the Federal Income Tax, Princeton University
Press, Princeton, 1960, pp. 8-9, 17.

23 This and a number of the figures that follow,
are taken from W. J. Baumol, and W. G. Bowen, Per- ,
forming Arts: The Economic Dilemma, Twentieth Century
Fund, 1966, Chapters XIII and XVII. ’
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in total philanthropic contributions occurred between
1950 and 1954 when the limit on tax deductions for contri-
butions was increased (to 20 per cent in 1952 and then,
under certain conditions, to 30 per cent in 1954). Their
total amount has risen more than tenfold from an estimated
$973 million in 1924 to over $9800 million in 1962. Of course,
inflation accounts for a considerable proportion of this
increase but even if one were to correct for changes in
purchasing power of the dollar the change would still be
impressive. In terms of 1924 dollars, the 1962 figure24 is
$4, 741 million so that the real purchasing power of contributions
has increased nearly fivefold over the course of the less
than four decades.

A very considerable proportion of these contri-
butions however, (61 per cent of all itemized contributions
in 1962) went to religious activities. The bulk of the funds
going to that class of recipient came from lower income

classes-- over 60 per cent of the gifts to religious institutions

24 1924 prices were calculated by dividing 1962
prices by the 1924 price deflator, i.e.,

1962 price
1924 price deflator

1924 price =

The 1924 price deflator was calculated from the GNP in
1958 dollars and the GNP in current dollars, as found in
Long Term Economic Growth, U. S. Department of Commerce,

Bureau of the Census, p. 166.
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in 1960 was provided by donors reporting annual incomes
under $10,000. The preponderant part of the funds pro-
vided to higher education, and hence, presumably, to
libraries, came from higher income groups. Thus, in
1962, 23 per cent of all contributions to educational insti-
tutions was provided by the relatively small class of persons
whose family income was between $100, 000 and $499, 999,
and about half the contribution to education came from the
class of persons earning over $50, 000 per annum!

In total, in recent years contributions by higher income
groups of individuals (which we arbitrarily define as thé top
20 per cent of the nation's families in terms of total personal
income) has been rising at a compounded rate somewhere
between 4 and 6 per cent per annumo, However, contributions
to higher education have risen somewhat more rapidly as
a result of the very carefully conceived and effectively exe-
cuted fund raising activities of the nation's educational
institutions. One estimate suggests that, at least for several
years, these contributions rose at a compound rate of 15

per cent per a.nnurn25 though subsequent investigation suggests

25 Council for Financial 4id to Education, Guide Lines

to Voluntary Support of America's Colleges and Universities,
New York, p.22 (no date).

e
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that this figure is somewhat inflated.

At any rate, it is clear that private contributions
have been growing and growing rapidly. Certainly, if
they were to continue to expand as rapidly as the postwar
growth rate in giving to colleges and universities, this
source of funds should, other things being equal, be able
to help significantly toward meeting the rising costs of
library operation.

Unfortunately, however, there is another side to
the story. First of all, there is some evidence that total
contributions and, in particular, the contributions of the
upper income groups, have been leveling off. Estimated
overall philanthropic contributions as a per cent of adjusted
gross incorﬁe rose from 2.48 per cent in 1956 to 2.50 in
1958 to 2.54 in 1960 and then fell to 2.51 in 1962. Over the
perioc 1954-62, the top 20 per cent of income earners increased
their contributions at an average annual rate of 5.8 per cent.
But, if we perform the same calculation for the slightly
later period, 1958-62, this figure falls to 3.8 per cent per
annum, a much slower rate of growth. In part this suggests
that there may simply be a limit to the proportion of their

incomes that people are willing to give away. It may also
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reflect the fact that there have been no major recent
increases in exemptions for charitable contributions.
In any event, there is some evidence to suggest that current
exemptions are so liberal that further increases might be
of very little help. 26 Thus, while voluntary contributions
to education and to other related activities may perhaps continue
to increase as rapidly as they did in the past, one cannot
count on it with any degree of assurance.

There is also a second caveat that is relevant in
this connection. The availability of library funds from
colleges and universities depends not crily on the monies
received by these institutions, it is also affected materially
by the competing demands of other college and university
activities. Here there arises another problem. The costs
of higher education have risen at a spectacular rate over
the postwar period. A variety of reasons can be cited to
account for this--the upsurge in the number of students, the
increasing complexity of research equipment, etc. In addition,
higher education obviously suffers from the limited oppor-
tunities for increases in productivity which also lie at the

root of the financial pressures that beset the libraries. Consequently

26

-
——

See Kahn, op.cit., pp. 56-91.

‘ . 3 N




-49.

cost per student has been estimated to have increased after
the postwar period at an annual rate of nearly 7 per cent

per annum. If we combine these influences, it is not

difficult to show that outlays in higher education threaten

to outrun significantly the growth in private contributions.
This clearly means that the libraries as claimants on the
general budgets of the private colleges and universities
cannot anticipate an easy time in obtaining increasing amounts

of money from this source.

4., Revenues from Municipal Sources

Municipal and local governments play an extremely
important role in the financing of library services. Since
local governments provide so high a proportion of the financing
of the public schools, it is clear that the public school libraries
are highly dependent on them for funds. The public libraries
too, derive the bulk of their resources from them. As shown
in Table 11, over 85 per cent of public library funds is derived
from local appropriations and there is no discernible trend

in this figure.
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Yet while the miunicipalities lcom large in the
financing of the libraries the reverse is not true-- the
libraries constitute a minuscule proportion of the expen-
ditures of the local governments. For example, in 1962
a breakdown of public expenditures of U. S. standard
metropolitan areas 27 which listed items constituting as
little as 3 per cent of the budget leaves library expenditures
over for the miscellaneous category.

Since 1939, when the public libraries derived
some 44 million dollars from local appropriations, the
amount received from this source has increased nearly
sevenfold to about 302 millions in 1962, and it has almost
certainly gone up further since that time. Again, there
is some question about the reliability of the earlier figures
but there is no reason to doubt their direction.

The critical issue, however, is whether the muni-
cipalities can be expected to continue to keep up with the
needs of the public libraries. Here there is little question
about the good intentions of the local governments, but as

the reader is doubtless aware, in recent years

2T See George F. Break, Intergoverr.mental Fiscal

Relations in the United States, The Brookings Institution,
Washington , D. C., 1967, p. 170.
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the municipalities have encountered a variety of financial
difficulties. On the revenue side, for a number of reasons,
'they have had some problem in increasing tax revenues:
first, their revenues are limited by the fact that the
taxes collected by the local governments are charac-
teristically not what the economist calls ' highly income
elastic.' As local per-capita incomes rise, the tax receipts
do not tend to increase correspondingly. With their heavy
reliance on property and sales taxes, neither of which is
progressive, municipal tax receipts are less responsive
to income increases than is a straight-forward income tax
under whose provisions tax payments usually go up, auto-
matically, more than in proportion to rising incomes.
Second, with the exodus of the middle classes to the
suburbs, the urban municipalities have found that they have
not shared fully in the rising incomes that have characterized
the United States as a whele, and so their tax base--the
source from which the cities derive their tax funds, has
tended to lag behind. Third, municipalities have been reluc-
tant to raise their tax rates or to impose new taxes, for

fear of driving industry and wealthier residents into other
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locations. As a result local governments have tended
to compete with one another in their resistance to new
revenue measures. Finally, the municipalities have
found that, where their proposed tax increases require
authorization by the states, the state governments have
often been niggardly in 'granting permission for such
supplementary revenue measuresa. On all four counts,
then, the local governments have encountered difficulties
in expanding the flow of revenues out of which their expendi-
tures are financed.

While the municipalities have for these reasons
run into trouble in trying to increase their revenues their
costs have refused to stand still. In large part this cost
pattern can also be ascribed to the labor intensive character
of a considerable variety of urban services. Education,
police protection, hospital care and a variety of other muni-
cipal services ruun into technological problems in increasing
productivity of exactly the same variety as those that beset
the libraries. For example, this is clearly true of education
which in 1962 took up 42 per cent of the outlays of the U. S.

standard metropolitan areas. 28 Yet as is shown in Tabie 12,

28 Break, loc. cit.
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Table 12

Current Costs per Pupil-Day in U.S. Public Schools

1700 .12 iggg $ i gg Annual Rate of
) Increase (Compounded):
1910 .18 1954 1,48 =
1955 1, 51 R
1920 33 1956 ) 1960 - 1967 5.0%
1957 1. 69 1947 - 1967 6.7 %
1930 . 50 1958 1,85
1959 1. 94
1940 . 50 1960 2,13
1946 . 1961 2,20
1947 .86 1962 2, 37
1948 1, 02 1963 2,42
1949 1, 09 1964 2, 57
1950 1,18 1965 2,70
1951 1, 26 1966 2,93
1967 3.15

Source: These figures were calculated by multiplying average
daily school attendance for each year times the average number
of days in the school year to give a number of pupil days figure.
This last number was then divided into the annual current expen-
diture on public elementary and secondary education to give

the current cost per pupil day. The sources cf the data for
these calculations are Status and Trends: Vital Statistics, Edu-
cation, and Public Finance, Research Division, National Edu-
cation Association, Report R13, August 1959, p. 22; and
Estimates of School Statistics, 1966-67, Research Division,
National Education Association, Report R20, 1966, pp. 11, 20.
Data interpolations were used for some years.
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costs per pupil-day have risen nearly tenfold between
1920 and 1967. In the postwar period (1947-67) this
figure increased at the astonishing rate of 6.7 per cent
per year, thus nearly doubling every decade, while the
wholesale price index was rising at the rate of only 1.4
per cent per year on the average of about 28 students per
class in 1947 to an average of 25.4 students per class in
1966. But this change accounts for only a small proportion
of the enormous rate of increase in cost per student-day.
Add to this the postwar rise in student population and we
can see why educational costs have constituted so rapidly
increasing a burden in the municipalities.

Other municipal services can be shown to be sub-
ject to similar productivity problems and hence to have
been characterized by the same sorts of cost increases.
There is no point in providing any further illustrative docu-
mentation. The facts of the matter are clear--municipal
costs have been rising at a phenomenal rate and since technol-
ogy accounts for a considerable proportion of these increases
there is no ground on which to expect any substantial decline

in their rate of growth in the future.
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The moral of all this is clear. The municipalities
are likely for the foreseeable future to continue to grow
less and less generous in meeting the financial needs of
the activities which in the past have been largely dependent
upon them. Rapidly rising costs and inability to increase
revenues at will are likely to continue to force local govern-
ments to be more niggardly in the financing of their services.
Outlays will no doubt go up but perhaps not as rapidly as is
required to meet rising costs. They will find it ever more
difficult to satisfy the ambitions of those who provide the
services--their desire to offer ever better service in terms
of the quality of the product and the number of persons who
receive it. All of this does not bode well for the public
libraries. While up to this point, as we have seen, the
share of local financing in their budget has remained relatively
constant, they should begin to plan for the possibility that monies
from this source will in the future not rise as rapidly as
the amounts that may be considered necessary.

Perhaps the financial problems which this suggests
will in fact never materialize. Particularly this may be
so if the federal government implements on generous terms

X

some of the proposals for revenue sharing whereby some of
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the federal revenues would be returned to the states
and through them to the local governments. But revenue
sharing is still a long way from enactment, and, in any
event, prudence requires that the public libraries be pre-
pared for the eventuality that the municipal budgets will
no longer prove adequate for their needs.

That being the case, one must lock to the source
whose ultimate prospects are most promising--to the federal

goveirnment, as a potential patron of the libraries.
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5. Federal Funding of the Libraries

The following section on the federal funding of libl"aries
is not meant to provide a penetrating look into the complexity
of the relationship between the federal gove rnment and the nation's
libraries. Its purpose is to provide a brief and superficial
overview of the federal government's activities in this area and
to illustrate the point that the provision of resources to the
libraries by the federal governmeﬁt has increased considerably
in the past few years.

Federal funds are now available for the construction
of facilities, for the training of librarians, acquisition of library
materials, cataloguing and bibliographical work, inter-library
arrangements and aid for technological experimentation.

A. The Library Services and Construction Act. 29
Federal funding of libraries was not introduced, in any sig-
nificant arnount, until 1956. At that time, the rural Library
Services Act was passed and put into effect. The act, which
applies only to public libraries, authorized a maximum
arnual appropriation of $ 7. 5 wnillion for five years to be used
to stimulate the further development of public library services

in rural areas with populations under 10, 000. Under its provisions

funds were allotted to each state on the basis of its rural

29 John Frantz and Nathan Cohen, "The Federal Government
and Public Libraries: A Ten-Year Partnership Fiscal Years 1957-1966"
U.S. Department of Health, Education, and Welfare, Office of

Education.
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population, and matched by the states, on the basis of their
per capita income. Funds could be used for salaries, books
and other library materials, library equipment and other
operating expenses, but they could not be used for the purchase
of land, or the purchase or erection of buildings. This act
was the first aimed directly at the establishment, improvement
and extension ‘of public library services.

The act was extended in 1960, and it has been estimated
that as a result state expenditures in local libraries rose 135
per cent and local funding rose about 115 per cent from its 1956
level, In 1964,"The Library Services and Construction Act

amended the original rural program legislation to include

authorization for grants for public library services to urban as
well as rural areas and funds for publicl library construction. An
appropriation of $ 55 million under the Act was made by the
Congress for each fiscal year, 1965 and 1966: $25 million

for Title I, Services, and $ 30 million for Title II, Construction.
To ensure that federal funds do not replace state and local
funds, state and local expenditures for public library service
cannot fall below those for the 1963 'floor' year. n30 Subsequent
authorization has provided $ 192 million for fiscal 1971. Thus,
the amounts authorized have gone up to more than 25 times the
original $ 7. 5 million over the fifteen year period, fiscal

19 57 -71.

30 mid., pp. 2-3.
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For 1967, under this act the following amounts were
authorized or appropriated for the purposes specified.

Title I: For general library services in areas without
service or inadequate service, $ 35 million was authorized
and appropriated, with the federal share of expenditures
specified to constitute between 33 and 66 per cent of the total.

Titie II: For library construction in areas without library
facilities to develop services, $ 40 million was authorized
and appropriated, with the federal share as in Title 1,

Title III: For assistance in interlibrary coope ration
$ 5 million was authorized but only $ 375 thousand appropriated,
without state or local matching fund required for the year.

Title IV: For library services to institutionalized
persons and the physically handicapped $ 8 million was
authorized, only $ 625 thousand appropriated and no state
or local matching was required.

nThe Library Services Act and Library Services and
Construction Act have provided a great stimulus to the growth
and improvement of public libraries during the past decade.

A total of $ 159 million in federal funds has been expended for
both library services and construction during the ‘.. -year
program. About $ 600 million are currently bei: » ¢ ipended

for public library services and construction from federal,
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state, and local sources. n31

B. The Elementary and Secondary Education Act. 32

Other pieces of legislation of significance for the libraries
include the Elementary and Secondary Education Act of 1965 (which
helped public school libraries primarily) the Higher Education
Act of 1965 (which applies primarily to college and university
libraries) and the National Defense Education Act of 1958,

The Elementary and Secondary Education Act of 1965 is
oriented heavily toward assistance of educationally deprived
children, and provides federal help for the improvement in
quality of education and educational opportunities in public
and private elemeniary and secondary schools. Under Title I
of the act assistance is offered to deprived children between the
ages of 5 and 17 years who are;mhandica[')ped by poverty,
neglect, delinquency or cultural or linguistic isolation, With
some séecial provisions to assure the separation of church
and state, some benefits are also extended to students in non-
public schools. ‘

For school libraries in low income areas Title I permits
assistance for the purchase of books, periodicals, equipment,

and the hiring of staff,

3 Ibid,, p. 13. The source goes on to state ""Almost
$ 2 billion more are needed to bring public libraries up to a
minimal level of adequacy so that they may fulfill their vital
role as 'The University of the People' for all Americans. "

32 The information concerning Title I of this Act has
been cead and correéted by Mr. John Hughes, Administrator of
Title I of the Elementary and Secondary Education Act. The
information concerning Title II has been approved by Dr. Margery
Johnson, Administrator of Title II of the Elementary and Secondary

Education Act.
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During fiscal 1967 under this act $ 1, 053 million was |
appropriated for the education of the disadvantaged. How much
of this amount was devoted to libraries and related activities
is not known. However it has been suggested that the amount
was substantial, improvement of library facilities being a
fairly obvious and direct use of such funds.

Under Title II of the act which provides funds for
textbooks, school library resources, and miscellaneous
instructional materials, $ 100 million was appropriated in
fiscal 1966, For 1967 $ 105 million was appropriated, though
onliy some $102 million dollars was allocated. An allocation of $105

million is anticipated for fiscal 1968,

C. The Higher Education Acts‘}3

Title II of the Higher Education Act of 1965 was
designed to provide assistance directly to college and university
libraries, Title II consists of three parts.
Part A provides funds for basic grants, supplemental
grants and special purpose grants to be used for the purpose
of buying books, periodicals and other library materials and
for necessary binding. Under Part A a total of $ 50 million
was authorized for the fiscal years 1966-68. $ 10 million
has been appropriated for fiscal 1966 and $ 25 million for fiscal

1967. There has been no appropriation for fiscal 1968. Basic

33 Paxton P. Price, Acting Chief of College Resources,
Division of Library Services, U. S. Office of Education,has
given Lis approval to the following discussion of the Higher
Education Act.

i~y
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grants are limited to $ 5,000 for each instituting: or branch of an

jnstitution, given only on the condition thattt{; institution
does not decrease the amount the retofo,r'g expended for library
purposes, and that it must at leasi; match the amount of the
grant, Special purpose grants may be made to libraries showing
special need.

Part B authorizes the Commissioner of Education to
make grants to institutions of higher learning to cover the
costs of training of librarians or for scholarships for library
trainees. In addition, he may make grants for research and
demonstration projects for the improvement of libraries or
training in librarianship. Under Part B, $ 15 million was
authorized for both library training, and research and demonstration
for 1966-68. In fiscal 1966,$ 1 million was appropriated for
library training, but there was no appropriation for library
research and demonstration. In fiscal 1967 $ 3,750, 000
has been appropriated for library training, and $ 3, 550, 000
for library research and demonstration., As of July 10 there has
been no appropriation for fiscal 1968.

Under Part C of Title II of the Higher Education Act, the
Commissioner is to '"transfer funds'' to the Library of Congress
for acquiring library materials published throughout the world

and providing catalogue information to libraries.
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D. The National Defense Education Act?’4

The National Defense Education Act of 1958 was not
specifically directed to the provision of increased library
facilities. Nevertheless,three of its titles provide sources
of funds for research libraries.

Title III, as revised in 1965 provides federal
matching grants to states to institute programs, and to
strengthen instruction in public, elementary and secondary
schools. Projects may include acquisition of laboratory and
other special equipment, such as audio-visual materials and
equipment, and printed and published mate rials (other than
textbooks) suitable for use in providing education in the
critical subjects. (For fiscal 1968 the Act authorized an
expenditure of $ 110, 000, 000 for Title III, but the House-
passed allowance for fiscal 1968 was $ 50, 000, 000.)

Title VII (A) grants the Commissioner of Education
authority to further research and experimentation in the various
media of communication, Under Title VII (B) he is authorized
to "prepare and publish... such materials as are generally
useful in the encouragement and more effective use of those

media, "

34 The following information on the National Defense
Education has received the approval of Dr, Margery Johnson,
Bureau of Elementary and Secondary Education Act.
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Title IX provides the National Science Foundation with
the right to establish a Science Information Service which would
aid in the dissemination of scientific information and develop
technological improvements in this area.

In addition to what has just been described the government
has provided some indirect assistance which the legislation
referring directly to libraries does not encompass., Through

its general assistance to elementary and higher education

P,

the federal government has surely released school funds
for use by the libraries, funds which might otherwise have
been required for other purposes. There have also been some
small unrestricted grants emanating from agencies such as the
National Science Foundation which have been used in part
to assist the libraries.

We conclude from the preceding discussion that
from its modest beginning only a little more than a decade
ago federal aid to libraries has risen at an enormous rate.
From an initial $ 7, 5 million per annum in 1956 total federal
funds to libraries of all sorts has risen to well over $ 100
million in 1966, This rate of increase obviously bodes well
for the future and suggests that the federal government

has not shirked its responsibilities to the libraries.
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Political prospects for future funding by the federal
government are always difficult to evaluate particularly since
they depend so heavily on political vicis situdes and on the
nation's military commitments. But it is clear that in the long
run the libraries are likely to look more and more to Washington
as a major source of financing. Without growing federal
aid the libraries are likely to run into serious financial problems
as a result of their rising costs and the financial pressures which

beset their alternative sources of support. Because of their

activity, and because of the relative modesty of their needs in
comparison with those of many other claimants upon the
resources of the federal government it is difficult to

believe that their requirements will not be met.

Part V. Alternatives for Library Operation

1. Economies of Scale

obvious importance for the nation's educational and research
|
F

The funding of the libraries does not, of course,
constitute the only economic issue that they face. Alte rnative

modes of library operation are, in part, economic matters,
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If pressures on library funds do, in fact, increase
materially, it may prove necessary to undertake new
modes of operation that promise to be more economical.
And, in any event, where economies can be instituted
without any significant deterioration in standards, they
may release funds which the libraries can put to very good
alternative uses. Economies then may constitute a prime
candidate as the source of financing for the library's
future activity goals.

Consequently, we turn now to some of the alter-
native modes of library operation, and seek to evaluate
so far as possible, in light of the available data, their
financial implications. The next few sections are intended
to deal with the issues arising out of the possibilities for
automation describing some of the specific technological
changes that are in prospect and suggesting the economist's
view of their potential role.

In this section our attention will be concentrated
on the possibility of economies of large scale operation in
the library. In industry, economies of scale have con-

stituted a prime ingredient in technological progress. The
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assembly line, that ultimate exemplification of what

the Englishman calls "industrial rationalization,'is
clearly made possible by large-scale operation. No
minuscule firm could possibly specialize its manufacturing
sub-activities in a manner that renders feasible the assembly
procedure. Many other economies have also proved to be
available to industry only when the pertinent activity was
carried out at a very substantial level. Small firms, for
example, have found the opportunities for the use of com-
puters to be far more limited than have the giants of
industry.

In libraries, economies of scale, if they exist,
must clearly take a more subtle form. Happily no assembly
line is in prospect for the operations of a library. Yet the
issue of economies of scale is highly pertinent because
it can play a critical role in the organization of library
activity. In particular, it is important for matters relating
to the choice between centralization and decentralization,
for if economies of scale were to prove very substantial
it would mean that much could be saved by the operation of

a few large central libraries as a substitute for a larger
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number of localized establishments. For a variety

of reasons one might still prefer a considerable degree
of localization; for example, the neighborhood public
library may have no effective substitutes in impoverished
areas-~- but at least one would have to recognize that
such a decision incurs a very substantial cost.

The evidence on the subject is fairly clear-cut.

It suggests quite categorically that larger libraries do
operate more economically, though the differences in cost
of operation are not enormous. That is to say, the evidence
is all quite consistent, indicating beyond reasonable doubt
that the larger library can serve a given reader's needs
more economically. But while some money can be saved

by increased centralization, the amount is apparently fairly
modest.

Table 13 is one of the most convincing pieces of
evidence on this matter. It is based on the experience of
libraries serving populations varying considerably in size.
vThe table describes the variation in cost corresponding to
libraries serving different populations ranging from less
than 10, 000 to over half a million inhabitants. This table

seems to suggest not only that economies of scale are present
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but it would appear to show also that they are very
considerable in magnitude. The cost per-capita falls
quite steadily from $15 for libraries serving populations
under 10, 000 to $6 for populations of half a million and
over. These results may, however, reflect a relatively
better provision of facilities for smaller populations, and
a higher level of activity in the smaller population units.
Thus, for example, in the smaller communities the book
stock per-capita rangesfrom 3.5 to 5 and the square footage
per-capita runs to 0.7 to 0.8 while in the largest communi-
ties the corresponding figures are 1 to 1.25 volumes and
0.3 square feet per-capita. One might argue, however,
that this is an unavoidable concomitant of the operation of
any sort of effective library. That is to say, even in a
very small town, a library with less than 10, 000 volumes
simply might not offer a reasonable level of selection on
any criterion and so, merely in order to provide effective
library service it must offer more volumes per-capita
than does a library in a larger metropolis.

Conclusive evidence that Table 13 does some-

what exaggerate the scope for economies of scale is offered
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by the fourth column of the table which shows that
circulation per-capita rises from 6.5 in the largest
communities to 10 in the smallest. Whatever may be
the reason, then, apparently circulation is significantly
greater in small town libraries than it is in large cities.
As a result, while total library costs per-capita are
much larger in small communities,it is clear that the
cost per unit of circulation faills much more slowly. As
the last column of Table 13 shows, cost per book circu-
lated rises from a little under $1, 00 in libraries serving
populations of five hundred thousand and over, to $1.50
per volume in libraries in communities of less than 10,000
persons.

Figures 22 and 23 show how the amount of labor
employed and the number of volumes carried vary in

36

relation to the library's total circulation.

36 These data are from the Office of Education's
Annual Surveys of Public Libraries serving cities of varying
populations. For each city size grouping, the graphs show
total circulation for all libraries reporting in the group
against total book stock and total number of employees.
The years included are 1954 to 1962 for libraries serving
cities of 100, 000 and over, and fewer years for the smaller
size groupings. There is a change in the classifications in 1959.
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These graphs indicate that circulation requires
just about proportionate increases in the amount of labor
utilized and in the number of volumes c?,rried. In other
words, they suggest that if there are economies of scale
they are probably not very large. It should be emphasized
that Figures 22 and 23 are not based on the data which
underlie Table 13. Table 13 refers to the costs of libraries
of different size in one given year, while Figures 22 and
23 report the costs of a given body of libraries as they
expand their activities with the passage of time. As a
result they should not necessarily appear to suggest the
same conclusions about economies. For example, it
might transpire that a given library only learns slowly
to take advantage of the best available technology for its
size as the scale of its operations increases so that a
newly expanded library would then offer economies smaller
in magnitude than those provided by one which has long
been large. Nevertheless, further analysis suggests that
these figures are not inconsistent with the results of
Table 13. We find, examining the intertemporal figures

more carefully, that over the period 1954 to 1959 the
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average annual rate of increase of circulation in libraries °
serving populations of 50,000 and over has been 5 per

cent per year. Yet over the same period the number of books
carried by these libraries has grown at an average of only
2.8 per cent per year (see Appendix B). Clearly, these
results, which show that circulation can expand nearly

twice as quickly as the number of volumes carried or as

the amount of labor utilized, suggest that economies of

scale are indeed a very real phenomenon.

All of this indicates that one large library can
operate more inexpensively than two small ones. This
observation is not meant to suggest that all small libraries
should be abolished forthwith or that amalgamation should be |
the watchword of all future library operation. It implies
merely that if one chooses to expand the number of small
libraries or even to retain their number, it must be recog-
nized that this is not a costless decision, and so, such a
policy must be justified in terms of commensurate pros-

pective benefits. 1
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2. Digression; Labor - Book Ratios in Library Operation

While discussing the relationship between scale
of operation and cost it is natural to inquire into the effect
of level of activity between inputs and outputs. While this
is essentially a digression we shall deal briefly with this
issue. Yet the brevity of our discussion should not be
taken as an index of its potential importance because c;n
this sort of information one may be able to base an analysis
making possible substantial efficiencies through improve-
ment in the proportions of inputs utilized.

The two prime inputs to library operation
are ultimately the efforts of the library staff and the books
held by the library. Figure 24 relates the number of books
held by a library to the number of persons employed by it
for libraries serving different sizes of population, Each dot
represents the ratio for a given year for all libraries serving
cities in one of the three population groupings.

It will be noted that the dots cluster rather closely
about the straight line drawn through the origin. This

means that the ratio of labor to number of books remains

R T A R T e e L T

37 The data source is the samne as for Figures
22 and 23 above.
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Figure 24
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virtually fixed as libraries grow through time. Itis
possible that the effects of the use of computers in
facilitating the work of the circulation desk and other

time consuming areas of operation may substantially reduce
the labor component in the operation of larger libraries
because only the large institutions could afford to make

full use of the expensive equipment required. However,

as yet no significant change in the relative book/labor

ratio seems to have occurred. There seems to be a slight
curvature in the relationship for libraries serving popu-
lations of 100, 000 and over, indicating some slight labor
saving in that range (books increase more than in pro-
portion to labor) but this may also simply reflect a change
in the composition of the sample that occurred in 1959.
Thus, we see that by and large with current technology

a doubling in the number of volumes carried by a library

requires a doubling in the labor time required for its
operation. This does not contradict the finding reported

in the preceding section to the effect that there are econo-
mies of large scale in the operation of libraries. It means
rather that these economies are achieved in larger libraries

by more effective utilization of both books and labor. In




larger libraries circulation per volume and circulation

per labor hour would then both have to be greater in the

large library, with no significant change in their ratio.

3. Rising Costs, Personnel Shortages and Automation

So far we have dealt with sheer scale of operation

as a possible instrument of economy. In addition, one must

consider the specific proposals for technological innovation
in terms of their economic implications. Unfortunately,
experience with most of these is extremely limited so that
they can only be dealt with descriptively because there
are virtually no data permitting a reliable evaluation of
their effects on library costs let alone their consequences
for the quality of library operations.

There is much that is inherently attractive
about what might be described as handicraft modes of
library operation. An open shelf library through which
the reader can browse can be of enormous help to the scholar
and is pleasant for everyone. A microfilm is efficient to
store and offers other advantages, but in many respects
it is an imperfect substitute for a book. We have already

discussed the igpportance of the librarian behind the
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desk with whom one can discuss the sources one needs
and who can expedite the users' request for them.

It is only natural, therefore, for everyone concerned
to resist the innovations which threaten this state of affairs.
Yet many libraries have long given up any attempt to
operate on an open shelf basis. Volumes that are infre-
quently used are sometimes stored where they can be obtained
only after some delay, and many items are available only on
microfilm. These innovations have met with relatively
little opposition because they have not affected seriously
the overall atmosphere of library operations. Some of
the more Orwellian visions of what may be entailed by library
automation may well give one pause. Pictures of volumes
being available only on television screens where they
are flashed in response to a volume identification code
transmitted through push buttons may or may not be attrac-
tive depending on one's point of view. Obviously, auto-
mation can take far less drastic forms and encompass far
less vital portions of a library's operations. For example,
only routine and uninteresting labor would be replaced by
an electronic device which scanned one's library card |

when returning a volume and automatically reported any
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fine that was due. The authors of this report can
pretend to no expertise in library operation and there-
fore would not presume to judge the specific innovations
that are possible. Our point is merely that their effects
on the library would certainly not all be equally drastic.
What has all this to do with the anticipated short-
age of librarians and the prospective increases in library
costs ? The relationship to the former is fairly obvious.
If the numbe? of librarians in prospect is inadequate, then
something must be done to supplement their labor. In
the more routine tasks of library operation the efforts of
skilled individuals simply will have to be replaced either
by the use of personnel less adequate in their training, or
by the use of technical devices--the equipment of auto-
mation. The object is, of course, to make most effective
use of such skilled persons as will be available. Hence,
one must avoid; at all costs, a uniform reduction in their
utilization in the various portions of a library 's activity.
Rather, their efforts should be transferred increasingly
from the more routine and less demanding parts

of the library's operations to those portions of
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its work in which specialized personnel would be

missed most severely. If, for example, one can rou-
tinize totally the borrowing and return of books by

means of an automatic electronic device that senses

both an identifying card for the borrower and another

for the volume, the resulting reduction in labor should

not decrease the usefulness of the library to the borrower.
Similarly, if a standard and uniform cataloguing procedure
could be agreed upon , with a set of cards (including,
perhaps, standardized descriptive computer punched
cards) and other requisite materials supplied by the
publisher along with the book, a substantial reduction

in labor time at the library might be effected. Indeed,

in this case the chang: might perhaps even constitute an
improvement in service. For if authors were, as a
matter of course, to supply a standardized description of
their works on which card or computer cataloguing could
be based, then the danger of misclassification might be
reduced significantly, particularly in the case of works

in more specialized and technical areas. Automation is
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then an apprcpriate, indeed an unavoidable response
to a shortage of librarians. However, its introduction
requires a great deal of thought and analysis of the nature
of library operations in order to plan the use of antcmated
equipment in a way which minimizes any resvlting reduc-
tion in the quality of library services. Though such a
desideratum smacks of the platitudinous,it is, in fact,
a very serious matter, for in the absence of such planning
it is likely that the course of technological development
will simply follow the line of least resistance-~-the design
of new equipment will be ordered in accord with the ease
with which the technical problems can be solved, and as
the shortage of skilled personnel becomes more acute,
libraries will be forced willy-nilly to adopt the labor
saving equipment that happens to be available, without
regard to its consequences for quality of service. Only
early study of these matters can provide the designers of
library equipment with adequate guidelines to the libraries'
needs, and can thereby avoid forced utilization of devices
which meet only very inadequately the needs of effective
service.

The rising costs of library service are also

highly relevant for the issue of automation. As has been
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seen earlier, a critical component in the cost problém
is the high labor content of library operation and the
difficulty besetting reduction in utilization of this input.
Since an inability to decrease the use of labor per unit
of output is tantamount to failure to increase productivi ,,
the unit costs of library service must increase constantly
in relation to those of the remainder of the economy in
which rising productivity is commonplace.

Automation may well constitute an effective
means to deal with this problem. While it may not
eliminate the difficulty, it may render it far less critical.
Even if the costs of the equipment are such that its imme-
diate cost advantage is not very great, its long run contri-
bution to the library's cost problem may well be substan-
tia , For any activity, once it has been taken over by
the machines, loses its characterization as a personal
service. Consequently, its labor content is no longer
correlated directly with the quality of its output. There-
after it becomes eligible for exactly the same sorts of
increase in efficiency and increases in productivity as
those from which the remainder of the economy constantly
benefits. Thus every library suboperation that can be

automated becomes one less contributor to the fundamental




long run cost problem of the libraries-- the continuous
and cumulative rises in costs which inevitabiy characterize
the supply of every personnel service output.

These, then, are two compelling grounds for the

libraries to undertake the utilization of mechanical and

electronic substitutes for human effort, wherever it can be

done without substantial reduction in quality of service.

The assertion that cuvrent quality of output is as good as that
which the machines can provide is not an effective answer,

for, in the long run, unless one takes advantage of opportunities
to reduce the utilization of labor, shortages of trained librarians
and cumulative rises in cost may well cause a very serious
deterioration in service that earlier planning and greater

flexibility in mode of operation might have been able to avoid.

4. When Does a Piece of Equipment Become Economical?

As a piece of electronic library equipment or some
other instrument of automation becomes relatively less
expensive there is likely to come a point where its introduction
becomes economical for some particular library. However,
to those who have not specialized in this type of decision it
may not be entirely clear how one determines when that

point has been reached. Suppose a piece of equipment costs
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a $100 thousand and that it can be used to do the work

of three employees whose combined annual income

is $20 thousand. Is the purchase of the machine a cost
saving decision? The two figures by themselves do

not provide the answer, for the long-term capital expendi-
ture of $100 thousand on the machine is not directly com-

parable with an outlay of $20 thousand per annum, It

would, for example, be wrong to estimate that the machine
is expected to last six years and is therefore economic
because it saves $120 thousand in salary payments. Such
a crude comparison makes no allowance for the uncer-
tainty about the expected future life of the machine, which
might unexpectedly break down or be rendered obsolete by a
new invention before the six year . period is over. It also
makes no provision for inconvenience caused by the tying up
of so much money in the machine, funds which the library
might otherwise have put to good use.

Rather sophisticated methods of calculation have
been devised to deal with this sort of decision, methods that

are described in books dealing with capital budgeting. 38

38 For a brief but somewhat mathematical dis-
cussion see W. J. Baumol, Economic Theory and Operations
Analysis, Prentice-Hall, Englewood Cliffs, New Jersey,
2nd ed., 1965, Chapter 18, Section 9, 11 and Cliapter 19,
Sections 2-8.
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However, for those who have neither the time nor the inélinai:ion
to go into this matter in detail there is available 2 direct

and s mple approach to the matter. Most computers and

rnany other pieces of equipment are available on a rental
basis. Whether the library considering the the item wishes

to rent or buy the item is not the issue. The point is that

the annual rental cost of a machine is (if calculated correctly
by its supplier) the annual equivalent of the item's total value.
It is this annual rent which should,therefore,be compared

with the potential saving promised by the item. If the machine
described in our previous illustration rents for $15 thousand
per annum its purchase would represent a net saving to the
library because it avoids the annual outlay of $20 thousand

in salaries. On the other hand, if the annual rental were

$30 thousand, the machine would represent no net financial
gain (though it might perhaps still be worth purchasing on other
grounds --if it represented a net addition to the services

of the library valued at more than the $10 thousand net
increase in expenditures it incurred).

E. Alternative Instruments of Automation: Improved Service

As yet the employment of automation by the libraries

has been relatively limited. A number of experiments involving
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particular portions of library operatior have been reported
and apparently, only in a very few cases is a really major
modification in operations even imminent.

Some of the discussion, on the other hand, has
been far less conservative. For example, some degree
of attention has been attracted by the systems approach

in which the entire library operation is viewed as a sequential

process, and is subjected throughout to the ministrations of

AR A e\

the computer. In the words of William Dix

It seems possible to have the computer play
a major role in the entire process of adding a book
to the collections, from the moment a decision is
made to acquire the book until the book is on the
shelf and the bibliographic record fully availakle
in the on-line computer store. From the beginning
of the process with the search to make sure that
the book is not already in the library, a record can 4
be fed into the computer and, taking advantage of the :
efficiency of the computer in aecepting additions !
and revisions, this record can be perfected pro-
gressively. During this process the computer can !
prepare the order for the dealer, check on ouf- ]
standing orders, keep the rather complex financial J
records, accunulate and organize the various elements
of descriptive and subject cataloguing and classi- :
fication, prepare book labels and book cards, and o
produce various cards and lists as required, such as ;

SR R ot gl AT T IR F5
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39 For an illuminating survey by a visitor from
abroad see Harrison Brian, "American Automation in Action, "
Library Journal, January 15, 1967. The article includes a
brief discussion of the Florida Atlantic Experiment, the case
where automation seems to have gone as far as it has anywhere,
and discusses the plans and experiences of a considerable num-
ber of other institutions. |
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selective lists of new acquisitions. This
enumeration is by no mzans complete.

The computer cannot perform the intellectual
operations of cataloguing. It can, however, do a great
many file-keeping and clerical operations for which
it is increasingly difficult in all libraries to find
competent personnel, It can do some of these inter-
nal library operations better than they are now being
done. No one seems prepared at this time to say
with certainty that the computer will perform these
operations more inexpensively than they are now being
done.

It should be emphasized at this point that no
large university library has a computer-based system
of the sort which I have sketchily outlined now in

full operation. Various elements of it are being tried
on an experimental basis in individual libraries.

The authors of this report have no special compe-
tence for a detailed examination of the technology and its poten-
tial areas of application. Yet economics does provide the
basis for a number of observations which may prove helpful to
those involved in planning and decision making in the area. The
following discussion is intended to confine itself to such materials.
It is convenient for this purpose to divide the prcposed innovations
into two categories: those which promise reductions in cost

and those which offer improvements in the quality of library

40 \william S. Dix, ' Annual Report of the Librarian,
Year ending June 30, 1966, ' Princeton University Library
(mimeographed), reissued with minor revisions, November 1966.
This report contains a very valuable survey and evaluation of the
various aspects of automation in the library. '
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service. However, it should be recognized that the
distinction between the two classes is somewhat artificial.
A modification in technology that makes possible a ceteris
Ea_,_z;i_b_q_s increase in service, by definition will also normally
permit a decrease in cost that requires no commensurate
reduction in the quality of service provided. For example,
a procedure which reduces the cost per circulation by 20
per cent would permit either a 20 per cent increase in level
of operation without any expansion in outlays, or, alternatively,
a 20 per cent reduction in the level of service.
Nevertheless, it is possible to list a number of
proposed innovations, particularly those involving the use of
computers, whose primary rationale is not reduction in cost
but an improvement in the usefulness of library operations.
One promising application of computers of this
variety is their use in interlibrary loans, though this is
probably a development for the very distant future. If it be~
comes practicable to store a library's catalogue information
-in some sort of computer memory, the linkages among the
computers employed by different libraries could be utilized

to determine quickly where some particular item is to be found.




- 88 -

The computers could then automatically forward the

request for the inter-library loan, provide the requisite
records and handle all the other relevant details with no
delay except that involved in the physical transportation of
the requested volume.

The most characteristic of the types of innovation
whose primary durpose is to increase quality of operation
is the use of computers to find pertinent references in a
particular area of research. Here a determined effort is
under way to find methods to replace not relatively unskilled
labor, but to obtain substitutes for the efforts of the most
highly skilled librarians.

Ideally, computer memories would be asked to store
information on a vast variety of subjects each of which would
be characterized by a limited number of key phrases. The
scholar searching for references in some particular area
could simply punch out the key words that describe his area
of interest and the computer's memoxry storage would then
regurgitate everything which appeared to be pertinent. If

such a system were put into operation it might be hoped that

the computer would be more effective in helping the scholar
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in his researches than anyone but the most highly skilied
and specialized librarian.

Unfortunately, the facts suggest that such a
goal may never be achieved, or if it is, it will be very
long time in coming. In essence, electronic computers
are not the giant intelligences which the literature of science
fiction sometime alleges them to be. Rather, they are more
felicitously characterized as extremely quick idiots capable
of doing no more than is required by the instructions that
have been fed to them in excrvciating detail. As a result,
computér compilations of reference materials are likely
to include the products of serious misunderstanding of what
happens to be required. Justas computer produced trans-
lations are houpelessly literal and lacking in insight, the program-
med response to a scholar's request for information in any
particular field is likely to produce large amounts of redun-
dancy resulting from misunderstanding of alternative denota-
tions of words and phrases utilized in the instructions. More-
over, the computer's response may well omit some crucial
references simply because it is incapable of grasping the

overtones of the information request.
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These comments are not meant to imply that
computers cannot supply effective assistance to the werk of
the scholar. On the contrary, the evidence suggests over-
whelmingly that it has already done so. What the obser-
vations mean is that the computer constitutes no rezl threat
of technological unemployment for the skilled librarian,
Rather, these specialized personnel may in the future require
even more training and a higher level of specialization as
the sophistication and complexity of library technology increase.
They may have to learn not only how to communicate with
the electronic computer, but, in addition they will have to
understand fully the nature of its limitations and the ways
in which one can compensate for them.

In short, where the new technology undertakes to
provide service relating to the most demanding requirements
of library users it cannot be expected to yield any significant
reduction in costs. It may perhaps render the library an
instrument of research that is even more useful than it is
today. But this is apt to call for even more effort and
training on the part .of skilled librarians than has been pro-

vided in the past.
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6. Cost Saving Innovations

As vhas often proved true elsewhere in the economy,
if innovations are really to make possible significant reduc-
tions in cost, their primary focus should be the relatively
unskilled operations of the library rather than those calling
for the highest levels of specialization and training. Thus
they would relate to comparatively routine operations such
as the recording of a loan, or even the cataloguing of a
newly acquired book rather than the search for the reference
imperfectly identified by a scholar. An activity that requires
no specialized training is by that very fact a prime candidate
for mechanization.

Spotty evidence suggests that even those innovations
which fall under this heading are by and large uneconomic
for the moment. Electronic equipment in general and com-
puter time together with the preparation of the pertinent
" software' (the required auxiliary instructions) are still
usually more expensive than the corresponding human effort.
But, as has already been indicated, this relationship is not
likely to continue indefinitely. In real terms, the computer

effort may be expected to become relatively cheaper and the

human effort more expensive, so that planning based upon
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raeasonable expectations must prepare for the substitution
of equipment for comparatively unskilled labor wherever
(this seerﬁs like a reasonable possibility.

From the point of view of the outsider who is
not aware of their nuances the most routine portions of library
activity propef include checkout operations, calculation
and billing of fines, shelving of returned volumes and at
least some aspects of cataloguing. In addition, library
operations include a variety of routine activities which are not
peculiarly related to their area of specialization--budgeting,

accounting, building maintenance, etc.

Part VI, Concluding Comment

This study has examined in considerable detail
a number of aspects of the economic structure of the library.
It has made no attempt to provide an exhaustive survey of
all phases of library activity but bas sought to focus instead
on those matters relating to important current and pros-
pective policy issues. Ourdata have related almost exclusively
to two important classes of libraries: the pﬁblic libraries and the

college and university libraries. Our discussion was confined
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to these institutions simply because virtually no information
was available about other classes of libraries--indeed the data
for the types of institution which we did examine proved
extremely difficult to acquire.

Nevertheless, we were able to investigate a
considerable variety of economic issues, among them considerations
relating to automation, the role of economies of scale, the
prospects for funding from various sources, the compensa-
tion of librarians and, above all, the nature of library costs.
The last of these topics was examined in some detail and pro-
vided the subject of a more extensive analysis. It was shown
that in the nature of library technology as it is currently con-
stituted, cumulatively rising relative costs per unit of service
are an unavoidable consequence. To some extent this can
be offset in thelong run by automation. But it means also
that those who provide financial support to the libraries, the
governments, the institutions and the individuals, must learn
that this entails a dynamic respons:l,bility--tl'at as the wealth
of the economy grows, the financial needs of the libraries
will unavoidably also increase; unless this is generally recog-
nized and understood the nation's libraries are likely to find

themselves plagued by financial pressures which might well

have been avoided.
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Appendix A

An Economic Model of Library Operation

1. Introduction

In recent years economic decisions have made
increasing use of mathematical models describing the structure
of the problem at issue. With the aid of such models it often
becomes possible to determine, to some reasonable degree
of approximation, the optimal decision, i.e., the best of
the alternatives available to the decision maker. At least
one such model relating to the operation of the libraries
has already appeared in the litera.ture.41 This represented
an engineering approach dealing with such particular issues
as the average rate of decline in a book's anmal circulation
as a function of its age and the relation to spatial dispersiocn
of library resources. This appendix deals with some broader
issues relating to the overall operation of the library and some
of the variables that affect it. In Appendix B, the conclusion
of the discussion of the mcdel itself, there are presented

some empirical findings which have been derived with its aid.

41 See F. F. Leimkuhler, ' Systems Analysis in
University Libraries, ' College and Research Libraries,
January, 1966, pp. 13-18.
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The purpose of this paper is describe briefly
and analyze the short-run and long-run characteristics
of a simple model of a library. Definitions will be made
in such a way that the model can be interpreted as applying
either to a public library, a school library, or a college or
university library, although the structural parameters will
presumably be quite different for these different types of
libraries.

The library, regardless of type, is conceived as
primarily a producer of " circulation, " defined broadly to
include in-library use of reference facilities, microfilm,
etc. The revenues available to the library are spent on a
combination of skilled l.abor services, purchase of ancillary

processing equipment, and the maintenance and expansion

of a stock of '"books, ' again defined broadly to include pe riodi-

cals and microfilm in this simple model.

The librarian chooses the division of his revenues
between expenditures on wages and salaries, books and other
library materials, and purchase of ancillary equipment in
such a way as to maximize circulation subject to the revenue

constraint. The analysis produces a supply of circulation
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function and a shadow price variable which represents the
implicit cost of borrowing a book. This cost is essentially
the reciprocal of the marginal increase in circulation from
an extra dollar of revenue. |

A demand for circulation function is also intro-
duced, making demand a function of population served (or
number of students served if a school), income per=capita
(or total school revenue per student if a school), and the
implicit cost of poorer service, faster recall of books, and
smaller chance of finding a desired book which result from a
lower amount of revenue.

Equating demand to supply, we find the equilibrium
implicit cost of borrowing, the revenue which the library must
receive to provide the equilibrium level ot services, and
thg equilibrium levels of circulation, labor services, rate
of book purchase, and rate of purchase of ancillary equipment.
Each of these solutions is in terms of the structural para-
meters of the model and the exogenous variables: population,
income per-capita, wage rate, and book price.

Next it is assumed that each of these exogenous

variables grows at some specified constant rate (differing

vz




for each variable). Steady growth solutions are then
obtained for the rates of growth of revenue, circulation,
book stock, and labor input.

The model could be extended to deal with the
existence of a constraint cn storage space, obsolescence of
books, and technical prdgress in library operation.

With perfect data available, it would be possible
to estimate both the parameters of the model and the rate
of growth of the exogenous variables. In fact, it appears
that some data on the rates of growth aré available, but that
assumptions may be required for at least some of the para-

meters of the model.

2. The Economic Model

The library is assumed to be able to produce a
maximum circulation (Ct) per time period with a given

stock of books (Bt)’ input of labor services (Lt) and

processing equipment (Vt)' The particular form of the

circulation function specifies diminishing marginal productivity
to additional amounts of any one input, holding other inputs

constant. Increasing returns to scale are expected.
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Specifically, our circulation function is taken to have the
form

(1) c, = o BP L} v? .
Since only equilibrium growth is being studied here, demand
will grow at a constant foreseen rate, and no excess capacity will
be kept to satisfy fluctuations in demand. Books are assumed to
depreciate at a constant percent & per unit time, so that the
average life of a book is 1/8 . The growth rate of the book
stock (which is a variable in the growth part of the model) is
assumed to be g. Thus the rate of book purchase per unit of time
is (g +8) Bt’ providing for both expansion and replacement. The
percent rate of purchase of processing equipment is taken as
£ per unit time, so that purchases are § Vt' The wage rate
is W book price Qys equipment price S, and total revenue
is Rt' Thus the librarian's job is to maximize (1) subject

to the constraint

EV

(2) w, L, +q.(g+) B, +s .

< R

t t
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The maximization is accomplished with the aid
of a Lagrange multiplier Mos which in the solution equals
the partial derivative of C with respect to R. The optimal

levels of B, L, and V for given R are

R
_ t
(3) By = qt(g%g) B+\+0
R
o ¢
(4) M T W \eeee
R .
R ¢
(3) Vi T £, (p+‘x+_"e)

The supply of circulation as a function of R is given by sub-

stituting (3), (4), and (5) into (1) to get

R \MtB+O \p N :
(6) C; = & |ipig (p+ ; S
P q.(g S)I w. | \6s,

In addition, the value of the Lagrange multiplier ¢ can be

obtained from

(7) C R
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Substituting (7) into (6) , v-e obtain the supply of circulation as
a function of 1 /”‘t’ which is interpreted as the impiicit cost

of borrowing a book:

1 )
L \TRBO [ 4 TxopTe \TRB8 [ o \Th-P-0
R S R

This interpretation can be obtained by noticing that 9 C/d R in
(6) is equalto p, as given in (7). Thus 1/ My is the number of
dollars it costs to supply an extra unit of circulation per time

period.

a. Demand for Circulation It seems clear that the actual level

of circulation produced by any library will depend on the inter-

action of supply conditions and available revenue with demand
conditions, even though no market exists to ensure market

clearing. It is 7.ssumed that i'ligher demand relative to revenue

is reflected pertly in increased circulation and partly in a higher
implicit cost of borrowing, i.e., through lower pu [see equation (7)].
This has the result of lowering demand through a price elasticity term.

The demand function is assumed to be of the form

-n
_ e vl
(9) Ct = A! Pt ¥y “‘t) .
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where Pt is population, Ve is income per captia. The
effect of & higher implicit borrowing cost makes itself felt
as longer waiting time to obtain a desired book, quicker recall,

and other forms of reduced service.

b. Equilibrium Solution By equating (8) and (9) we can

solve for the equilibrium implicit borrowing cost as a function
of P, y, q0 w and s. Substituting back into (9) we find the
equilibrium level of circulation C. Then using (7) we deter-
mine the revenue per period required to provide the equili-

brium amount of service. This solution turns out to be

(10) R

t

S 4 Bn
= (N4 +0) Pt“““"“ﬁ"’) y, 1+(I-A-B -0) (quﬂ)\lm(l-x-BﬁT

A 0" _
(x \1+n(1-x-p-e) ( 0 )1+n(1-n)(1-x-p-e)

Wi

s, &

c. Equilibrium Growth The relationship between the equili-

brium rates of growth of endogenous variables and the exogenous
variables is obtained by letting the exogenous variables grow at
specified rates and substituting them into (1) to find the required
rate of growth of R, This amounts to assuming that plans are
formed and realized in such a way as to satisfy the equilibrium

conditions in every time period along a path of equilibrium growth.

e N s Kol bR e
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The assumed behavior of exogeneous variables is

P =P ept . Yt=yo eTt y W, = W ewt ’

(11)

The unknown behavior of endogenous variables which will be

solved for will be described by

- gt - ht - £t
(12)
- Et - rt 1 _ 1 mt

Inserting these definitions into (10) yields the rate of revenue
growth

- Petyv -kfn -Awn - 601

(13) T+ n(l-A-p -0)

Using (3), (4) and (5) we then find input growth rates

(14) g = r -K , £ =1-0w , £ =r-0c
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Combining (14) with (1), we get the rate of growth of circulation ‘ §
| (15) h = Bg+ NL+ 0E= (BA46) T - Bx -Aw - 8T

By (7), the rate of growth of 1/ B, the implicit borrowing cost is

(16) m =r-h=pxk+Aw+ 00+ (1-p-\-6) r

d. A Special Case By making a few additional strategic

assumptions, the growth path solution we just obtained can be
considerably simplified. Let us assume constant returns to scale
in the circulation function (1), or A + 3 + 8 = 1 and also that the
elasticity of demand with respect to population is unity (e = 1). T

Then we can show that revenues grow at the rate

(17) r = p +vY+(1-11)(ﬁK+)\w+ 0c)

and the implicit cost of borrowing grows at rate

(18) m = Bk + Nwt 80 sO that (17) is the same as




(19) r =p +vy+(l-m)m .
The rate of growth of circulation becomes
(20)  h = p +vy -nMm .

Results (18) - (20) are exceedingly easy to interpret. The
implicit cost of borrowing grows at a weighted average of the

rates of increase of wages, and equipment costs. Revenues grow
at the rate of population g rowth plus income elasticity times

rate of per capita income growth plus one minus the price elasticity
times the rate of growth of implicit cost of borrowing. Circu-
lation grows at the rate of population growth plus income

elasticity times per capita income growth less price elasticity times

rate of growth of implicit borrowing cost.
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Appendix B

Statistical Analysis of Library Cost
and the Model of Appendix A

1. Operating Costs of Public Libraries

This section offers an interpretation of public
library data in terms of the economic model of libraries

described in Appendix A. The data considered here con-

| cern libraries in cities of size 50 to 100 thousand and 100

thousand and over., from 1954 to 1959. We are interested
in the relation of circulation to the input‘of books and personnel.
Operating costs consist mainly of salary costs and book
purchase costs. These costs are related to circulation through
the shadow price concept of the implicit cost of borrowing ,
which has previously been shown to represent the marginal
cost of circulating an extra volume, on an equilibrium growth
path.

From 1954 to 1959, the average annual rate of
increase of ciruclation in libraries serving populations of
50, 000 and over has been 5 per cent per year. Over the
same period the book stock of these libraries has grown an

average of 2.8 per cent per year. Library staff has
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increased only 2. 6 per cent per year. These figures
clearly imply either substantial increasing returns to scale
or technological progress which allows a given circula-
tion figure to be supported with less inputs of books and
manpower.

Total operating expenditures rose nearly 7 per cent
a year over the 54-59 period, just matching the growth in
personal income generated by a 5.1 per cent increase in
per capita disposable income and a 1. 9 per cent a year rise
in population. Expenditures have grown this rapidly because
of a 3-1/2 per cent to 4 per cent rate of increase in book
prices and salaries, with salaries perhaps rising a bit
faster than book prices. These price and wagé increases,
when combined with the increases in book stock and labor
input cited earlier, accounted for most of the 7 per cent of
incréase in expenditures.

The rate of increase of the implicit cost of borrowing
a book was 2 per cent a year over the period. This is equi-
valent to the rate of increase of expenditures per unit of
circulation, which is the rate of increase of expenditures
(7 per cent) les.s the rate of growth of circulation (5 per cent).

On the basis of the 7 per cent of total expenditures

and the 3-1/2 per cent to 4 per cent rate of growth of costs

g T M R |
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Table 1

Regression Results-Public Libraries Serving Cities

of Size 35-50, 000; 50-100, 000;100, 000 and over-1964-1962

(1) log C=10.0 + .027 D, - 7.11 D, + .955 log L
(1.15) (. 24) (. 58) .

R2= .91

+ 1.16 log B

(2) logC=-1.35-.100D, - 7.31D

1
(2.69) (.24)

R = .91

(3) log C=10.56 + .034D, - -7.10 D, + 1.008 log L - . 066 log B

(43.07) (. 54)

2

¢
el
o
>
i
i

MRy

A 0L

R"= .91 , F4’15= 39.1

MR MR DAY S0

Correlation Matrix

C D D

1 2
C 1.00

D, -.21 1.00

D, -.78 .25 1.00
L .23 . 06 .36
B 17 .13 .41

C = Circulation

RS

D,= Dummy for 59, 60, and 62 for change in sample and
addition of county and regional libraries.

D,= Dummy for 62 for cities of 100,000 and over to allow for

2

L, = Library staff
B

= Book stock

inclusion of N. Y. Reference Library.
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per unit of input, one would expect on a straight Cobb-Douglas
model of circulation to have inputs increasing at above

3 per cent a year (see equations (3) and (14) of the library
model). If, however, embodied technological progress is
taking place, this would reduce the expected rate of growth

of physical inputs as long as the rate of growth of effective

labor input or book stock exceeds 3 per cent.

2. Returns to Scale

Several attempts have been made to estimate the

parameters of the assumed " circulation function'

c. =a BP LM

it it Ly ©F log Cit =log A + B log Bit + \ log Lit

between circulation (C) and inputs of labor (L) and
book stock (B). The subscripts on Cit refer to circu- i

lation in year t of libraries serving populations of size i.

The survey data collected by the U. S. Office of Education
cover the years 1954 to 1962 and libraries serving cities
of size 35,000 to 50, 000; 50,000 to 100, 000; and 100, 000
and over, for a total of 20 observations. Table 1 below

summarizes the results of these efforts.
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Equation (3) in Table 1 is the logarithmic form.
of the circulation function above with dummy variables
added to reflect two serious changes in definition of
the sample. Although the overall fit of the equation as
measured by R2 of .91 is very good, the coefficients

of the chief variables of interest, labor input (L) and

book stock (B), do not appear to be significantly different

from zero. This is indicated by the size of the coefficients

being less than their respective standard errors, shown in
parentheses below the coefficients, The statistical reason
for this result is a high degree of multicollinearity indicated
by the correlation of . 99 between the two explanatory vari-
ables L and B.

The true implications of equation (3) are revealed by
dropping either of the two closely related explanatory vari-
ables, as is done in equations (1) and (2). Here we find
‘the same overall fit as measured by R2 and coefficients
for either B or L which are over seven times their
respective standard errors.

The question which then arises is how are we to inter-
pret these results? It tarns out that the correlation of . 99

between B and L can be expressed approximately as




L = (.2265 x10"3)B or log L =log(. 2265 x 10"3) +log B.
Substituting the latter equation into equation (3) gives
log C = constant +dummies +(1.008 - .066) log L,

so that 1.008 - .066 =.942 is an estimate of the sum of the
coefficients P + \. This is the same sort of result as
obtained by assuming log L. = constant + log B to begin
with and substituting into the logarithmic form of the circu-
lation function to derive as estimating equation such as
(1) or (2). In all three equations we are estimating the sum_
of the coefficients p + N. And in all three cases we come
out with point estimates that are not significantly different
from unity. Thus the hypothesis of constant returns to
scale cannot be rejected.

Having failed to estimate the coefficients p and
N from the regressions above, our next step is to use the
cost minimization equations from the library model to

estimate their ratio. This ratio, together with knowledge
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that the sum of the coefficients is approximately unity,
can be used to determine point estimates of the coefficients
themselves.

The ratio of the equations minimizing cost with

respect to book purchases and labor input is

B _ gB _ book purchase costs
»  wL - wage and salary costs

For the public library data, the overall average ratio

of book purchase costs to wage and salary costs is . 216.
The average ratio for libraries serving populations of size
100, 000 and over is .»177, while the averagés for size

50, 000 to 100, 000 and 35,000 to 50,000 were . 235 and . 261,
respectively. There appears to be a clear tendency for
bboks to become more important relative to labor as size
decreases. From these data, it is inferred that the ratio
B/\ =.2, approximately. This together with { + A =1

implies B =.167, \ =.833.

3. Technical Progress

These estimates can be used to provide a

residual estimate of the impact of technical improvements




and other factors influencing the efficiency cf library
service. Let us modify the circulation function to allow

for neutral technical change of 100 u per cent per year, or

_ ut. .167. .833
Ct- Ae Bt Lt .

This implies

C L

log'= log A + ut + .833 log = -

t t
Now the data show staff per volume owned, L/B, roughly
constant from 1954 to 1959 for libraries sei'ving cities of

size 50, 000 and over. Over the same period circulation

per volume owned rose at an average annual rate of 2 per cent

per year. Thus it appears that u =.02 for this period,

at least. A 2 per cent per year rate of "' technical progress' may
appear a bit high for public libraries, especially since

new tethniques must often be embodied in new machines

or new personnel who are familiar with the new methods.

As a check, another set of assumptions which are not
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inconsistent with the data imply f + A\ = 1.2, f=.2, |
A =1, u=.014. Thus increasing returns to scale reduce
the estimated rate of technical progress to about 1-1/2 per

cent per year.

4, The Demand Function

It has not been possible to estimate the parameters
of the demand function (9) but it is possible that the income
and price elasticities both equal unity, on the likely hypothesis
that the population elasticity is equal to one. For then the
rate of growth of circulation per capita, at 3 per cent, should
equal the income elasticity times 5 per cent lgss the price
elasticity times the 2 per cent rate of increase in the iml‘)licit
cost of borrowing.

An exceedingly shaky projection might be built
on this analysis. A reasonable projection of personal income
by the Commerce Department suggests that if the unemploy-
ment rate is 3-1/2 per cent in 1975, personal income per
capita will grow an average of 4-1/2 per cent a year from
1965 to 1975. The Census Bureau's B-Series population
projection shows 1.4 per cent a year growth over this period.
A continued 2 per cent increase in unit costs of cir-
culation (i. e., implicit cost of borrowing) together with
unitary price and income elasticities would imply a (

4 per cent rate of growth of circulation, 6 per cent growth in

i T
=
I il
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expenditures, and only 1-3/4per cent rates growth of booi<
stock and labor input. This of course ignores backlogs
of unmet needs and considers only equilibrium growth
at a given level of service. Notice that expenditures
are projected to grow at the same rate as total personal
income , 6 per cent,

Alternative elasticity assumptions that are
also consistent with the 1954-59 record are an income elasti-
city of 1. 2 together with a price elasticity of 1.5 or an in-
come elasticity of .8 and price elasticity of .5. The first
of these alternative assumptions yields a forecast for rate
of circulation growth of 3. 8 per ceat per year from 1965 to 1975.
The second yields a projection of 4 per cent a year circulation
growth. Thus the projection is not too sensitive to the
choice of parameters, but rather reflect the slower pro-
jected rate of growth of population and per capita income.

The implication of these projections appears to
be roughly equal rates of growth of personal (and national)
income and library expenditures. Given the tax structure,
libraries will probably be able to maintain their share of
growing income. ‘I‘hese conclusions, however, are based

on rather shaky data for a relatively short time period.

»
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Appendix C

Design of the College and University Library Sample
and other Data Specifications

As already noted our usable data consisted
exclusively of figures relating to public libraries and to
college and university libraries. The latter were them-
seives composed of two series, one, for the years 1960-66,
relating to colleges and universities as a whole, and a
second, longer series constructed by us from a substantial
sample of libraries.

The public library data (for cities with a
population of 50, 000 or more) were obtained from the
following two series of pamphlets:

U. S. Department of Health, Education and

Welfare, Office of Education, Statistics of Public Library

Systems in Cities with Populations of 100, 000 or more, and

a similar series, .. In Cities with Populations of 50, 000 to

99, 999.

Though there are some data in these fiscal series,

from fiscal 1945 through to fiscal 1962, 1954 to fiscal 1959

S A il Text Provided by ERIC

ERIC

PN




- 115 -

inclusive were chosen as the basis for this study since

(2) There were changes in sample size after
1959 (to include county and regional libraries
and the New York Reference Library).

(b) The data for periods preceding 1954 were
later ''updated' to make them comparable
to the post 54 data.

(c) The first substantial data available for both
population breakdowns were for fiscal 1954
(for the smaller population categories com-
parable data are not present until even later
years).

The figures for total all college and university

libraries appear in the American Library Association,

Library Statistics of Colleges and Universities, 1965-66,

Institutional Data, 1967, pp. 6-9. These data (for 1959-60

to 1964-65) were compiled by Theodore Samore for U. S.

Office of Education, Library Statistics of Colleges and

Universities, Institutional Data.

The sample of colleges and universities was
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chosen 42 in accord with statistical principles designéd

to assure a repgresentative and relatively reliable break-
down of expenditure figures. Thus large institutions are
sampled heavily to minimize sampling error arising from
the large variance in expenditure breakdowns between
institutions. Liberal arts colleges were sampled heavily
because of their large numbers. The sample size chosen
was 100 institutions reporting to the As sociation of College
and Research Libraries, from which data were obtained
for the 9 years from 1950 to 1959, An additional five
years was added from the Federal Governmeni: and A.C.R. L.

publications from 1960 to 1966 (excluding 1965).

42 The college and university library sample
for the fiscal years 1951 to 1959 was taken from a series
of statistical studies conducted by the statistics committee
of the Association of College and Research Libraries of
the American Library Association and published annually in
the January issues of the College and Research Libraries.

The data for the years, 1959-60 to 1964-65

were derived from a series of annual surveys, U. S. Department

of Health, Education, and Welfare, Office of Education
Library Statistics of Colleges and Universities, Partl,
Institutional Data.

The data for 1966 were obtained from the continu-
ation of this series by the American Library As sociation,
Library Statistics of Colleges and Universities, 1965-66,

Ins titutional Data, 1967.
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Table 2

Construction of Sample

Type of School No. of Schools in Approx. % 1960 Mean Sample
1960 Universe __ of Total No. Oper. Expend. Proportion

University 150 10 680 42
College 760 47 160 47
Teachers College 195 12 83 6
Technical Inst. 53
Junior College 526 31 25 5

100 100

The proportions in the last column of Table 2
were chosen on the basis of the relative size of libraries
shown in column 3 and their relative numerical importance
given in column 2. This was done on the grounds that the
standard deviation of operating expenditures is likely to
be proportional to the size of institution.

The actual institutions sampled were chosen with the
aid of number table from the 1950 list of schools reporting
to the A.C.R. L.. Replacements were chosen for schools
which dropped out of the sample. Since the sample size
varies between about 75 and 100 because of reporting vari-

ations, no meaningful total figures can be derived from

b oy A
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the sample. It is thought, however, that for the aggregate
of colleges and universities the sample will give useful
information on the breakdown of expenditures, expendi-
tures per student, and expenditures per unit of input.

As a quick check on the accuracy of our sample
of collcges and universities, we compared our results for
1960 to 1966 (on a per unit input basis) to those of the American
Library Asscciation. The ALA, during these same years,
published not only institutional but aggregate data for all
college and univeristy libraries in continental and
outlying U.S.A. This comparison gave us further confidence

in our results, as the following table will illustrate.
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